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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



2'2it^rTh? aS b / e " trans,ated b u V computer. So the translation may not reflect the original precisely. 
^•**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

CCIaim(s)] 

[Claim 1] A conveyance means to convey record material, and the developer which develops a latent image using 

thf s d!X \ t0ner "? ge th ' S reC ° rd materia '' The deve,ope ' tenk w hich supplies a developer to 

th.s developer, and the toner makeup equipment which supplies a toner to this developer tank, In image 
formation equipment equipped with the amount control means of toner makeup by which this toner makeup 
equipment controls the amount of makeup of the toner supplied to the developer in this developer tTn A image 
concentration de ect.on means to detect the image concentration of the patch image which is Tow concent S 
by two or more places rather than the highest image concentration of the effective image with which this image 

^STSE? I ' S f r mCd ° UtSide thC effeCtive image fie,d in this record materiaTand^ formed 

m th,s effective .mage field. Image formation equipment characterized by constituting based on the 

nL C r o f r Sr n f h renCC Wh,Ch e * tablished a Pressing means to search for the concentration difference in the 
ZrZf^T I""? 6 US,ng J he deteCt ° n Va ' Ue ° f this image eventration detection means, and searched 
Lay be lolled ^ *' ^ processing means " that the amount of toner makeup 

£te^ifi ^/r mati °^ i! qU i Pme u nt ° f C ' aim . t Which mak6S the average of the detection value among the 
1S„ H qU bV * e L abOVe ~ menti ° ned image eventration detection means with the above- 

nenfoned processing means higher than a predetermined value the above-mentioned peak price makes the 

ZZllltl, *? teCti r™ lUe r er than th ' S P-determined value the above-mentioned minimum vT.ue and is 
jE^SE l^umlar ^ ™ rati °" »" the above-mentioned patch image from this peak 

Claim 3] Claim 1 or 2 image formation equipment which are characterized by forming [ to / from / near the 
»«* of the above-mentioned record material in the conveyance direction / near the back end Tect^n ] the 
ibove-mentioned patch image without a break. J 

lfrection/ C niTr \Z Z >r ? aee J orm f on equipment which are characterized by forming [ near / in the conveyance 

nenSl t 7*,°" nW * e POmt ° f the ab °ve-mentioned record material ] the above- 

nentioned patch image, respectively. 

Claim 5] I Claim 1 or 2 image-formation equipment characterized by to establish a judgment means judge 
whether the concentration difference in the inside of the patch image developed by the deveToper afteftoner 
at: "S^ZZZT T T**i * ab ™-™"«™<> ™keup equipment is more than Se "lowed 

U?Z a ♦ X ' and 8 d,SP ' ay meanS Perf ° rm the disp,ay to which exchange of a developer is urged 
/hen judged w.th th.s concentration difference being this more than allowed value 

«rIT«ini ^TZ CO " centration sen j sor w hich measures the light transmittance of this liquid development 

onceSor; in ^^"T^ ***** ^ ™™™™> the initial toner 

^ t t \ !u • developer beforehand detected by this toner concentration sensor, and by the 
^n°L by ; h,S ; mage concentration detection means By starting measurement of the toner 

auioment Tnl^lT"'- I ^ ° n thlS deve '° per tank from this to "er makeup 

7am 1 £ i-^i t C °T U,ng Unng th, t m easurement. and comparing with this initial toner concentration 
eTs constituted laZTf ^TT wh-ch are characterized by establishing the toner concentration judging 
leans constituted so that it might judge whether it returned to initial toner concentration 

3 that ieaSLTZT TTT! ° f 6 Cnaracterlzed b * establishing the amendment means constituted 
ri. HouS ftS * ? ,mt,al t0ner eventration might be amended based on the time amount by which 
us liquid development agent was conveyed. 
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[Claim 8] The latent-image means forming which forms a latent image in the front face of record material, and 
the development head which supplies the liquid development agent by which a liquid carrier comes to distribute a 
toner at this record material, and develops this latent image, The liquid development agent tank which supplies 
this liquid development agent to this development head, and the toner makeup equipment which supplies a toner 
to this liquid development agent tank, In image formation equipment equipped with the amount control means of 
toner makeup by which this toner makeup equipment controls the amount of makeup of the toner supplied to the 
liquid development agent in this liquid development agent tank, and a bias impression means to impress bias to 
this development head The image concentration detection means constituted so that the image concentration of 
two or more places on the patch image which is low concentration might be detected rather than the highest 
image concentration of the effective image which patch formation is carried out out of the effective image field 
in this record material, and is formed in this effective image field, By the bias which established claim 1 or the 
processing means of 2, constituted based on the concentration difference which searched for this amount 
control means of toner makeup with this processing means so that the amount of toner makeup might be 
controlled, and impressed this bias impression means to this development head Image formation equipment 
characterized by constituting so that this development head may develop the patch image of this record material 
front face. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0000] 

[Industrial Application] This invention relates to image formation equipments, such as a copying machine, 
facsimile, and a printer, detects in detail the image concentration of the image formed in record material, and 
relates to the image formation equipment which performs toner makeup to a developer based on the result 
[0001] 

[Description of the Prior Art] As conventional image formation equipment, it has a conveyance means to convey 
record material, and a development means to develop a latent image using a developer, and what forms a toner 
image in a record material front face is known. In this image formation equipment, development actuation follows 
on being continued, the toner in a developer is consumed, and lowering of the toner concentration of a developer 
arises. Lowering of toner concentration begins to produce nonuniformity in the image first formed in record 
material. And if toner concentration falls further, lowering of concentration will arise in the image formed in 
record material. Therefore, in order to prevent deterioration of the image quality accompanying lowering of the 
applied toner concentration, before deterioration of image quality arises, a toner must be supplied into a 
developer. 

[0002] Then, if an image concentration detection means detects that the image concentration of the image 
formed in record material fell, toner makeup equipment supplies a toner to the developer in a developer tank, and 
the image formation equipment with which it was made for the toner concentration of a developer not to fall too 
much is known (refer to JP,62-144184,A). According to this equipment it can prevent that the image 
concentration of the image with which lowering of the toner concentration of a developer advances further, and 
is formed in record material falls further. 
[0003] 

[Problem(s) to be Solved by the Invention] However, this equipment detects lowering of the already generated 
image concentration, and supplies a toner after that. Therefore, image concentration lowering of the image with 
/vhich the toner concentration of a developer is fallen namely, formed cannot be prevented by detecting that the 
developer changed into the condition of being easy to generate lowering of image concentration before image 
concentration falls actually, and supplying a toner to a developer in the phase. Therefore, with this equipment, 
since toner makeup is performed after concentration lowering of an image already occurs, when the toner 
concentration of a developer falls, generating of the image nonuniformity produced in advance of lowering of 
mage concentration cannot be prevented. 

.0004] The place which this invention is made in view of the above point, and is made into the object By 
detecting that the developer changed into the condition of being easy to generate lowering of image 
;oncentration, before lowering of image concentration occurs, and supplying a toner to a developer based on this 
detection It is in offering the image formation equipment which can prevent generating of the image 
lonuniformity which can prevent lowering of image concentration and is produced in advance of lowering of 
mage concentration. 

;ooo5] 

Means for Solving the Problem] In order to attain the above-mentioned object, the image formation equipment 
>f claim 1 A conveyance means to convey record material, and the developer which develops a latent image 
jsing a developer and forms a toner image in this record material, The developer tank which supplies a developer 
:o this developer, and the toner makeup equipment which supplies a toner to this developer tank. In image 
ormation equipment equipped with the amount control means of toner makeup by which this toner makeup 
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equipment controls the amount of makeup of the toner supplied to the developer in this developer tank An image 
concentration detection means to detect the image concentration of the patch image which is low concentration 
by two or more places rather than the highest image concentration of the effective image with which this image 
concentration detection means is formed outside the effective image field in this record material, and is formed 
in this effective image field, A processing means to search for the concentration difference in the inside of this 
patch image using the detection value of this image concentration detection means is established, and it is 
characterized by constituting based on the concentration difference which searched for this amount control 
means of toner makeup with this processing means, so that the amount of toner makeup may be controlled. 
[0006] Moreover, the image-formation equipment of claim 2 makes the average of the detection value among the 
detection values acquired by the above-mentioned image concentration detection means with the above- 
mentioned processing means higher than a predetermined value the above-mentioned peak price in the image- 
formation equipment of claim 1, and makes the average of a detection value lower than this predetermined value 
the above-mentioned minimum value, and it is characterized by to calculate the concentration difference in the 
above-mentioned patch image from this peak price and this minimum value. 

[0007] Moreover, the image formation equipment of claim 3 is characterized by forming [ to / from / near the 
point of the above-mentioned record material in the conveyance direction / near the back end section ] the 
above-mentioned patch image without a break in claim 1 or the image formation equipment of 2. 
[0008] Moreover, the image formation equipment of claim 4 is characterized by forming [ near / in the 
conveyance direction / near the back end section near the point of the above-mentioned record material ] the 
above-mentioned patch image, respectively in claim 1 or the image formation equipment of 2. 
[0009] Moreover, the image formation equipment of claim 5 is set to claim 1 or the image formation equipment of 
2. A judgment means to judge whether the concentration difference in the inside of the patch image developed 
by the developer after toner makeup of a constant rate was made by the above-mentioned toner makeup 
equipment is more than the allowed value defined beforehand, When judged with this concentration difference 
being this more than allowed value, it is characterized by establishing a display means to perform the display to 
which exchange of a developer is urged. 

[0010] Moreover, the image formation equipment of claim 6 is set to claim 1 or the image formation equipment of 
2. The toner concentration sensor which measures the light transmittance of this liquid development agent 
supplied to the above-mentioned developer, and detects toner concentration, Memorize the initial toner 
concentration in the initial developer beforehand detected by this toner concentration sensor, and by the 
detection result by this image concentration detection means By starting measurement of the toner 
concentration in a developer, only when the toner makeup on this developer tank from this toner makeup 
equipment is needed, continuing during this measurement, and comparing with this initial toner concentration It is 
characterized by establishing the toner concentration judging means constituted so that it might judge whether it 
is higher than initial toner concentration. 

[001 1] Moreover, the image formation equipment of claim 7 is characterized by establishing the amendment 
means constituted so that the above-mentioned initial toner concentration might be amended based on the time 
amount by which this liquid development agent was conveyed in the image formation equipment of claim 6. 
[0012] Moreover, the latent-image means forming by which the image formation equipment of claim 8 forms a 
latent image in the front face of record material, The development head which supplies the liquid development 
agent by which a liquid carrier comes to distribute a toner at this record material, and develops this latent image. 
The liquid development agent tank which supplies this liquid development agent to this development head, and 
the toner makeup equipment which supplies a toner to this liquid development agent tank, In image formation 
equipment equipped with the amount control means of toner makeup by which this toner makeup equipment 
controls the amount of makeup of the toner supplied to the liquid development agent in this liquid development 1 
agent tank, and a bias impression means to impress bias to this development head The image concentration 
detection means constituted so that the image concentration of two or more places on the patch image which is 
low concentration might be detected rather than the highest image concentration of the effective image which 
patch formation is carried out out of the effective image field in this record material, and is formed in this 
effective image field, By the bias which established claim 1 or the processing means of 2, constituted based on 
the concentration difference which searched for this amount control means of toner makeup with this 
processing means so that the amount of toner makeup might be controlled, and impressed this bias impression 
means to this development head It is characterized by constituting so that this development head may develop 
the patch image of this record material front face. 
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[0013] 1 ' 

[Function] In claim 1 thru/or the image formation equipment of 7, an image concentration detection means 
detects two or more image concentration of the patch section image formed by low concentration rather than 
the maximum density of the effective image formed in an effective image field. And it detects having changed 
into the condition of being easy to generate lowering of this image concentration, before the concentration of an 
effective image falls actually by comparing the concentration difference of these detection values. Moreover, 
based on this detection, toner makeup equipment supplies a toner to a developer tank. For this reason, while 
being able to prevent lowering of an effective image, generating of the nonuniformity of the effective image 
produced in advance of lowering of the image concentration of an effective image can be prevented. Hereafter, 
the starting operation is explained using drawin g 2 . 

[0014] Drawing^ is a graph which shows the relation between solid image concentration and the concentration 
nonuniformity on an image, solid image concentration is shown on an axis of ordinate, and concentration 
nonuniformity is shown on the axis of abscissa by it. Ultimate lines p show the relation between the solid image 
concentration in the developer concentration before a toner is consumed, and the concentration nonuniformity 
on an image, and ultimate lines q show the relation between the solid image concentration after the toner was 
consumed, and the concentration nonuniformity on an image. It turns out that concentration nonuniformity 
decreases, so that the concentration of a solid image is high, as ultimate lines p and q show. In the 
concentration difference y when the toner is not consumed, as ultimate lines p show, even if the concentration 
of a solid image is low, concentration nonuniformity is not produced. Here, if the solid image concentration for 
the density measurement for concentration nonuniformity detection is set as b, since concentration 
nonuniformity will decrease dramatically at the event before toner consumption, when solid image concentration 
is made into maximum density a, naturally concentration nonuniformity decreases dramatically. In addition, the 
ultimate lines p and q below the concentration difference y are in agreement with an axis of ordinate. When solid 
image concentration is the notation b in drawing, since there is very little concentration nonuniformity, with the 
ultimate lines p before a toner is consumed, it is not conspicuous, but since it becomes a property as shown 
with ultimate lines q in connection with image formation as a toner is consumed, if concentration nonuniformity 
becomes large and the solid image concentration b becomes low even if it is the same solid image concentration 
b, concentration nonuniformity will become remarkable further. 

[0015] By the way, when using a developer for the electrostatic latent image in the record paper and usually 
forming an image, a toner cannot adhere easily, so that the recording paper potential difference is small, it turns 
out that it becomes easy to generate concentration nonuniformity, and this phenomenon will appear still more 
notably, if developer concentration falls with consumption of a toner. Moreover, by the usual printer, in order to 
express gradation at the rate of area of a dot, even if the solid image section (100%) and the medium 
concentration section (for example, 50%) record in the paper are the electrostatic latent image of the same 
potential difference, concentration nonuniformity tends to be conspicuous [ the solid image section ]. That is, 
when the potential difference of an electrostatic latent image record in the paper is set to 70V, the dot of 70V 
potential will be in the detail-paper whole surface in the solid image section (100%), and this dot will exist every 
other dot in the medium concentration section (for example, 50%). For this reason, from the medium 
concentration section with this small rate of area, or this medium concentration section, since the part which is 
not further printed from the first in the small highlights section of this rate of area exists compared with the rate 
of image area of solid image concentration, even if a little concentration nonuniformity has arisen, it is hard to be 
conspicuous, and if concentration nonuniformity arises in the solid image section conversely, it will be 
conspicuous. 

[0016] so, with claim 1 thru/or the image formation equipment of 7 If developer concentration falls as mentioned 
above, the solid image pays its attention to the phenomenon in which concentration nonuniformity becomes easy 
to be conspicuous, rather than the medium concentration section or the highlights section. Concentration is 
lower than the image formed in an effective image field, and it is changing into the condition of being easy to 
detect generating of concentration nonuniformity, by forming the patch image which is 100% of rates of image 
area outside an effective image field. And the image concentration in this patch image is detected by two or 
more places, and the toner of the amount corresponding to the difference of this detection value is supplied to 
the developer. That is, the experiment also stops beforehand the concentration difference x of the limitation that 
the concentration nonuniformity generated in the patch image of 100% of rates of image area is extent in which 
concentration nonuniformity is not conspicuous very small in the medium concentration section with the rate of 
mage area smaller than solid image concentration, and the highlights section. Moreover, when the concentration 
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difference of solid image concentration becomes these x or more set points, the amount of toners supplied to a 
developer is also beforehand calculated by experiment until it becomes the concentration difference y. In 
addition, when a new developer or a developer is exchanged, this concentration difference y is searched for in 
case it performs **** actuation of the 1st sheet. And the above-mentioned image concentration detection 
means detects two or more image concentration in the patch image to apply, and a concentration difference is 
calculated with a processing means from the peak price of two or more detected detection values, and the 
minimum value, for example. And if this concentration difference is these x or more set points, it will be judged 
as that to which image concentration fell, and the amount of toners beforehand calculated as an amount for 
returning to the above-mentioned concentration difference y will be supplied to a developer. Therefore, with this 
equipment, by detecting the concentration in a patch image and detecting the concentration nonuniformity of the 
patch image generated beyond an effective image field, before concentration nonuniformity occurs in the image 
formed in this effective image field, a toner is supplied to a developer. 

[001 7] In the image formation equipment of claim 2, an image concentration detection means detects two or 
more concentration of a patch image. And the amount control means of toner makeup makes the toner makeup 
to a developer perform to toner makeup equipment based on the processing result by processing means to make 
the average of the detection value higher than a predetermined value among two or more acquired detection 
values into a peak price, and to search for a concentration difference from the difference of this peak price and 
this minimum value by making the average of a detection value lower than this predetermined value into the 
minimum value. Thereby, the detection error of the image concentration by the image concentration detection 
means can be lessened. 

[001 8] In the image formation equipment of claim 3, an image concentration detection means detects the image 
concentration of two or more places in the patch image formed without a break from the point of the record 
material in the conveyance direction to the back end section. And based on the concentration difference in the 
inside of this patch image, toner makeup equipment supplies a toner to the developer in a developer tank. 
Therefore, if image concentration will fall even if an effective image forms, toner makeup to a developer will be 
immediately performed at the event. 

[001 9] In the image formation equipment of claim 4, an image concentration detection means detects the image 
concentration of two or more places in the patch image formed near the point of the record material in the 
conveyance direction. And based on the concentration difference in the inside of this patch image, toner makeup 
equipment supplies a toner to the developer in a developer tank. Then, it is checked whether image 
nonuniformity has been canceled by the toner makeup which these two or more image concentration detection 
means detected the image concentration of the patch image formed near the back end section in the 
conveyance direction of record material, and was previously performed by the developer by which this toner was 
supplied. And when image nonuniformity is not canceled, a toner is again supplied to a developer at this event. 
[0020] In the image formation equipment of claim 5, after the toner makeup to a developer is made, image 
concentration is detected by two or more places of a patch image, and a judgment means judges whether the 
concentration difference searched for by the above-mentioned processing means is more than an allowed value. 
And when this concentration difference is more than an allowed value, a developer deteriorates with time, 
development capacity declines, it is regarded as what changed into the condition that image concentration does 
not rise even if it performs toner makeup, and a display for a display to stimulate exchange of a developer is 
performed. 

[0021] In the image formation equipment of claim 6 or claim 7, only when supplying a toner to a developer based 
on the above-mentioned concentration difference, a toner concentration sensor starts measurement of the 
toner concentration in the developer supplied to a developer by control of this amount control means of toner 
makeup. And it judges whether it returned to initial toner concentration by continuing during this measurement 
and comparing with initial toner concentration. For this reason, in case a toner is supplied to a developer, it 
becomes unnecessary to define in advance the amount which should be supplied, and the optimal quantity of a 
toner will be supplied to a developer each time. 

[0022] Here, if this liquid development agent circulates through the inside of toner makeup equipment, the toner 
particle in this liquid development agent will be ground, and will turn into a detailed particle, and the light 
transmittance will become low. Therefore, although toner concentration is not high actually if this grinding arises 
when the toner concentration sensor which detects the purport that the toner concentration in a liquid 
development agent became high when the light transmittance became low is used, it will incorrect-detect having 
become high. Then, in the image formation equipment of claim 7, a liquid development agent amends the above- 
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mentioned initial toner concentration according tothe time amount through which it circulated with the pump. 
Therefore, since the initial toner concentration which serves as criteria corresponding to this toner 
concentration is amended even if grinding arises in the toner in a liquid development agent and the toner 
concentration of a liquid development agent becomes high by this grinding, the amount of the toner which a 
toner is supplied based on this amended concentration, and is supplied to a liquid development agent is 
controlled by this equipment by accuracy. 

[0023] In the image formation equipment of claim 8, rather than the highest image concentration of the effective 
image formed in an effective image field, an image concentration detection means detects two or more image 
concentration in the patch image which is low concentration, and toner makeup equipment supplies a toner to a 
developer tank based on the concentration difference calculated by claim 1 or the processing means of 2 from 
these detection values. For this reason, in advance of the image in an effective image field, a toner will be 
supplied for concentration nonuniformity to a developer like the image formation equipment of claim 1 
generating. Moreover, with the image formation equipment of claim 8, a patch image is developed by the 
development head which impressed bias with the bias impression means. 
(The following, margin) 
[0024] 
[Example] 

[Example 1] The 1st example which applied this invention to the color printer which is wet image formation 
equipment hereafter is explained. Drawing 3 is the front view showing the outline configuration of the color 
printer concerning this example. The electrostatic recording paper (henceforth the recording paper) 71 as record 
material carries out a recording surface outside, and is rolled in the shape of a roll, and the body of a printer is 
equipped with it by the paper tube holder which is not illustrated as a recording paper roll 70. Flat-surface 
section 1 lb is formed in a part of periphery section 11a equipped with the recording paper 71 by which recording 
paper roll mechanism appearance was carried out [ above-mentioned ] of the clamp drum 1 1 as a conveyance 
means, and the clamp pawl 12 as a recording paper holddown member grasping the head of the recording paper 
71 and the ejection pin 13 to which the recording paper 71 on flat-surface section 11b is floated when 
discharging the recording paper 71 are formed in the flat-surface section 1 1b. It unites with each revolving shaft 
prepared in the clamp drum 11 interior, this clamp pawl 12 and the ejection pin 13 are attached, and each 
revolving shaft projects outside from the end face of the clamp drum 11. And in order to perform the switching 
action of the clamp pawl 12, and in-and-out actuation of the ejection pin 13, a cam-like lever (un-illustrating) is 
attached in the axis end of each revolving shaft besides the end face of the flange of the clamp drum 1 1 , and the 
□in (un-illustrating) which moves in the direction of a revolving shaft of the clamp drum 1 1 so that the lever of 
the shape of this cam may be contacted if needed is prepared in it at the side plate side of a printer. 
[0025] When flat-surface section 11b comes to a feed location (almost topmost part), a revolution of the clamp 
drum 1 1 is made to suspend first when equipping the above-mentioned clamp drum 1 1 with the recording paper 
71. The clamp pawl 12 is opened at this time. If the head of the recording paper 71 is inserted in the nip section 
of the feed roller 74 through the guide koro 72 and a cutter 73, the head will be detected by the paper sensor 
/vhich is not illustrated. And the head of the detail paper 71 runs against extent which carries out buckling 
slightly to the clamp pawl 12. Then, if engagement at the cam lever of the above of the clamp pawl 12 and the 
above-mentioned pin by the side of the side plate of a printer will separate, the clamp pawl 1 2 will close, if the 
slamp drum 11 rotates in the direction of an arrow head, the recording paper 71 is held and the clamp drum 11 
otates further, the recording paper 71 will be twisted around the 1 1th page of a clamp drum. The clamp drum 1 1 
n\\\ stop, if the recording paper 71 rotates to the include angle twisted to predetermined die length, a cutter 73 
pperates, and the recording paper 71 is separated from the roll section 70 side. 

.0026] The wet-developing equipment which develops the aligner which performs exposure to the photo 
conductor of the photo conductor drum 21 as image support and the photo conductor drum 21, and the 
electrostatic latent image imprinted by the recording paper 71 using the developer with which a liquid carrier 
pomes to distribute a toner is arranged in the perimeter of the above-mentioned clamp drum 11. 
.0027] The above-mentioned aligner consists of the lens groups 32, such as the laser diode (henceforth LD) 
/vhich is not illustrated, the polygon mirror 31 and its drive motor, a beam expander (un-illustrating), a f-theta 
ens, and a cylindrical lens, the 1st mirror 33, the 2nd mirror 34, a synchronous detection mirror 35, and 
synchronous detection sensor 36 grade. The laser light which carried out outgoing radiation from LD is reflected 
jy the 31st page of a polygon mirror, through the lens group 32, a rat tail and the laser light which was further 
eflected by the 1st mirror 33 and the 2nd mirror 34, and converged reach the 21st page of a photo conductor 
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urn, and, thereby, a record image is written in on the photo conductor drum 21 as an electrostatic latent image, 
le optical path length from LD to the 21st page of a photo conductor drum is set up so that the diameter of a 
jer beam extracted by the lens group 32 may become min. In this example, adjustment of the above-mentioned 
•tical path length is in drawing by constituting LD, the polygon mirror 31, and lens group 32 grade from one on 
e base, and moving this base to the longitudinal direction of d r awing 3 . 

028] The electrostatic latent image formed in the photo conductor drum 21 by the aligner to apply is imprinted 
tween the clamp drums 11 to the recording paper 71, on the recording paper 71, the electrostatic latent image 
rmed in the photo conductor is imprinted, and the electrostatic latent image formed in the photo conductor 
um and the electrostatic latent image which has a mirror image relation are formed. The electrostatic latent 
age imprinted by the recording paper 71 is developed and formed into a visible image by the slit development 
sad (henceforth a development head) 60 of wet-developing equipment with a developer 10. 
029] The configuration of the above-mentioned wet-developing equipment is simplified, and it is shown in 
aw ing 4 . In addition, about this wet-developing equipment, explanation is added anew behind. This wet- 
jveloping equipment consists of the development head 60, a suction pump 61, the solenoid valve 62, a 
jveloper tank 64, a developer delivery pipe 65, and developer recovery pipe 66 grade. There are five for colors 
p) specially and the above-mentioned development head 60 is made by yellow (y), a Magenta (m), cyanogen (c), 
ack (bk), and configuration that is stuck to the 11th page of a clamp drum, is in the condition which separated 
iout 2mm at the time of the clamp drum 1 1 and un-developing negatives, and is arranged at the radial, 
oreover, the field which counters the clamp drum 1 1 of the development head 60 is engraved with at least one 
jvelopment slot 60a which extends in the shaft orientations of the clamp drum 11. 

030] Moreover, as shown in d rawin g 5 , the cam 50 of the same configuration is formed in the ends of the 
ngitudinal direction of the above-mentioned development head 60, each of that cam shaft 50a is synchronized 
th the development counter vertical-movement motor and chain which are not illustrated, and revolution 
:tuation is carried out. The above-mentioned cam 50 is the configuration which can go up and down the 
jparate development head 60 every 1/10 revolution. Moreover, the cam follower 52 is attached in the 
>velopment head 60 in the fixed shaft 53, and one edge of a cam follower 52 is attached so that rotation may 
icome free around the rotation shaft 54 by the side of the body of a printer. And with the spring 51 laid 
itween the pin (un-il!ustrating) by which the koro 55 attached in other edges of a cam follower 52 touched the 
jripheral face of a cam 50, and was prepared in the body side of a printer, and pin 60b of the soffit section of 
e development head 60, with the development head 60, since the cam follower 52 is forced on the cam 50, the 
ivelopment head 60 moves up and down according to the revolution of a cam 50. In addition, in drawin g 5 , the 
ibscript of y, m, c, bk, and sp is given to the sign of yellow, a Magenta, cyanogen, black, and each part material 
at was made to correspond to each color of a color specially, and was prepared, respectively. 
031] When the head of the recording paper 71 in which the clamp drum 1 1 rotated in the direction of an arrow 
sad, and the electrostatic latent image was formed at the time of the development by the above-mentioned 
st-developing equipment as shown in drawing 3 passes through an opposite location with the development 
?ad 60, Cam shaft 50a rotates only 1/10 revolution with a drive motor (un-illustrating), the development head 
) is forced on the 1 1th page side of a clamp drum through the cam 50 fixed on the above-mentioned cam shaft 
)a, and it is made to stick to the recording paper 71. 

032] And where abbreviation sealing of the development slot 60a of the development head 60 is carried out 
ith the recording paper 71 With a suction pump 61, the sealed development slot 60a is made into negative 
essure. When a developer 10 circulates through between a developer tank 64, the developer delivery pipe 65, 
ie development head 60, the developer recovery pipe 66, a suction pump 61, and a developer tank 64 A 
jveloper 10 is supplied to development slot 60a of the development head 60, and the electrostatic latent image 
iprinted on the recording paper 71 is developed. 

I033] And after the back end of the image formation section of the recording paper 71 passes through an 
jposite location with the development head 60, supply of a developer 10 is suspended by the solenoid valve 62, 
id the squeeze of a fixed time amount developer 10 is performed. After this squeeze is completed, a suction 
jmp 61 is suspended, cam shaft 50a rotates only 1/10 revolution, and the development head 60 is separated 
om the clamp drum 1 1. If the above-mentioned squeeze is not perfect at this time, since the developer 10 will 
{main at the back of the detail paper 71, this residual liquid is thoroughly removed by the blotter roller 41. 
oreover, the detail paper 71 and the blotter roller 41 are dried by the fan 42. 

I034] In order for rest potential to remain on the recording paper 71 after the above-mentioned development 
id to prevent color mixture in the following process, electricity is discharged by the electric discharge 
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scorotron 43, and rest potential is removed. And after the development by all the development heads 60 is 
completed, the clamp drum 11 is driven to a delivery location, an aperture and the ejection pin 13 project the 
clamp pawl 12 floats the head of the detail paper 71 from the clamp drum 1 1, and the detail paper 71 is 
discharged by the delivery table 77. 

[0035] Drawjng_6 is the block diagram of the control system of the color printer concerning this example This 
control system is constituted by the printer control section 1, the printer input section 2, the printer output 
section 3, a control unit 4, and the write-in section 5 as shown in drawing 6 . 

[0036] Moreover, dnswing ,7 is the flow chart of control of the color printer of this example, the power source of 
a printer turns on — having (step S1) — initialization (initialization) of the development head 60, the clamp drum 
1 1, and the write-in section 5 of an electrostatic latent image is performed (step S2). If it is in initializing the 
above-mentioned development head 60, the development head home-position sensor of the printer input section 
2 in drawing^ has detected the home position of the development head 60 and a cam 50. Here, a home position 
is in the condit.on that each development head 60 is descending altogether, and is in the condition set up so that 
the development head 60 which goes up next may be the development head 60 of a color used for the 1st in an 
imaging process. When the power source of a printer is turned on, the output of a development head home- 
position sensor is checked, and without operating, when the current location of a cam 50 is a home position in 
not being a home position, the development counter vertical-movement motor which is driving cam shaft 50a is 
turned on, a cam 50 is operated, and it makes a cam 50 into the location of a home position. 
[0037] I After initialization of the above-mentioned development head 60 is completed, initialization of the clamp 
drum 11 is performed. The drum home-position sensor of the printer input section 2 shown in drawing 6 detects 
the detecting element on the clamp drum 11. Revolution actuation of the clamp drum 11 is carried out and it 
shecks that the revolution location (include angle) of the clamp drum 11 can be recognized until a drum drive 
Tiotor is turned on and a drum home-position sensor detects this detecting element on the clamp drum 11 And 
the motor for polygon mirror 31 is turned on, the revolution of the polygon mirror 31 is stabilized and the power 
source of LD drive system is turned on after that 

.0038] Next, the clamp drum 1 1 rotates, and it goes that it is right above about the clamp section, turning on a 
eed solenoid and opening the clamp pawl 12 by the position, the clamp drum 11 is suspended, and a printer is 
phanged into a feed standby condition (step S3). 

.0039] Next, in the state of [ above-mentioned ] feed standby, the recording paper 71 is set to the clamp 
jection of the clamp drum 1 1. and when a user pushes the predetermined switch of a control unit 4 the 
jctuation which twists the recording paper 71 on the clamp drum 11 is started. When the recording paper 71 is a 
oil sheet, cut actuation is performed, and feed actuation is completed (step S4). 

0040] Next, the clamp drum 1 1 continues a revolution, is in the condition that the recording paper 71 was 
wisted. and stops in the READY location which waits for the start of write-in actuation of an electrostatic 
atent image (step S5). 

0041] Next, when a user pushes the predetermined switch of a control unit 4, the writing and development of an 
! ectrostatic latent image are performed (step S6). That is, if a user pushes the above-mentioned switch the 
;lamp drum 11 begins to rotate and LED24 for electric discharge, a power source for the electrification chargers 
!3, etc. which were arranged in the perimeter of the photo conductor drum 21 turn on. The clamp drum 11 
:ont.nues a revolution, and the detecting element on the clamp drum 1 1 writes in, it is detected by the starting 
.osition detection sensor, and the detection value is inputted into the printer control section 1. At this time it 
vntes in from the printer control section 1. and writes in the section 5. a start signal is outputted. and formation 
.f the electrostatic latent image to the photo conductor drum 21 is started. Moreover, the power source for 
electrostatic image transfers used in order that an electrostatic latent image may imprint on the recording paper 
1 on the clamp drum 1 1 from the photo conductor drum 21 is turned on. After formation and electrostatic 
nage transfer of the electrostatic latent image for one sheet of the detail paper 71 are completed by the above 
ctuation, the power source for the electrification chargers 23 and the power source for electrostatic image 
ransfers are turned off, and electrostatic latent-image formation actuation is completed. 

D042] The head of the electrostatic latent image on the recording paper 71 is coming until just before the photo 
onductor drum 21, when the above-mentioned electrostatic latent-image formation actuation is completed and 
ne clamp section of the clamp drum 11 is sent to the location of the development head 60 by continuing a ' 
svolution of the clamp drum 11. When the development head (henceforth an active development head) used 
mong the development heads 60 which have five comes to the development head lifting location between the 
lamp section on the recording paper 71. and the point of an electrostatic latent image, the drive motor of cam 
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shaft 50a is turned on, and an active development' head is raised. In addition, how to make the clamp drum 11 
suspend and to wait for lifting of an active development head, and the method of raising an active development 
head, without stopping the clamp drum 1 1 can be considered at this time. It is satisfactory even if it raises an 
active development head, without stopping the clamp drum 11, when this approach can be chosen by the ability 
of the distance between the clamp section on the recording paper 71, and the point of an electrostatic latent 
image to fully be taken, for example, sufficient distance can be taken. 

[0043] If lifting of the above-mentioned active development head is completed, the development counter 
vertical— movement motor which carries out revolution actuation of the cam shaft 50a will be suspended. And the 
clamp drum 11 is rotated and the pump 61 and solenoid valve 62 corresponding to the active development head 
which went up are turned on. A developer 10 is supplied to development slot 60a in an active development head 
by the starting actuation, and development is started. And a blower fan 42 is turned on with development 
initiation. The clamp section of the recording paper 71 arrives at the location of the electric discharge scorotron 
43, and turns on the power source for recording paper electric discharge which it is at the attainment event and 
is a power source of the electric discharge scorotron 43 as development is continued. 

[0044] If development is completed, when a solenoid valve 62 is turned off, developers 10 are collected and it 
finished collecting, a pump 61 will be suspended, and an active development head will be dropped. And if the 
clamp section of the recording paper 71 arrives at the location of the electric discharge scorotron 43 once again, 
the power source for recording paper electric discharge and a blower fan 42 are turned off. 
[0045] After the writing and development of an electrostatic latent image to the 1st amorous glance are 
completed, when a revolution is continued, the writing and development of an electrostatic latent image 
corresponding to the following color are started and the writing and development of an electrostatic latent image 
which are a count of predetermined are completed, recording paper blowdown actuation requires the clamp drum 
1 1 as it is (step S7). 

[0046] A blowdown solenoid is turned on in the location where the clamp section passed over right above, the 
clamp pawl 12 is opened in a blowdown location, and the above-mentioned recording paper blowdown actuation 
is performed by continuing a revolution of the clamp drum 11 as it is (step S8). Then, the clamp drum 1 1 
continues a revolution and stops like the initialization back in a feed location. 

[0047] In control of the above printer, in order to shorten the print operating time since it can be made to rotate 
at the rate of arbitration at the time of others although the rotational speed of the clamp drum 1 1 at the time of 
the writing of an electrostatic latent image and development receives constraint according to process 
conditions, it is effective at the times other than the time of the writing of an electrostatic latent image, and 
development to rotate the clamp drum 11 at an early rate. Moreover, when the rotational speed of the clamp 
drum 1 1 at the time of the writing of an electrostatic latent image and development can be made in agreement, 
the print operating time can be shortened also by performing the writing and development of an electrostatic 
latent image simultaneously. In that case, when raising an active development head, the clamp drum 1 1 is not 
stopped, and write-in actuation and development actuation of an electrostatic latent image are performed by the 
same circumference. 

[0048] In the equipment explaining the outline of the above configuration and actuation, if a print is repeated, 
when the toner in a developer tank 64 is consumed and the toner concentration of a developer 10 falls, 
nonuniformity will arise in the image (toner image) formed in the recording paper 71, or the image concentration 
of this image will fall. So, in this example, it prepared with the toner makeup equipment which supplies a toner to 
the developer in a developer tank 64 based on the difference of the detection value acquired by two or more 
image concentration detection means to detect the concentration of the image formed in the recording paper 71, 
and these two or more image concentration detection means, and deterioration of the starting image quality is 
prevented. Moreover, in order to apply to equipment equipped with an image concentration detection means and 
toner makeup equipment also about the developer which explained the outline previously, it has the configuration 
except having been shown previously. Hereafter, these points are explained. 

[0049] Drawing 1 is the explanatory view showing the configuration of this developer in a detail. Although it is as 
above-mentioned that this developer is equipped with the development head 60, a suction pump 61, a developer 
tank 64, the developer delivery pipe 65, and the developer recovery pipe 66 It adds to it The inside of the 
developer delivery pipe 65 and the developer recovery pipe 66 the electromagnetism prepared in a part for the 
connection of the free passage pipe 80 and the developer delivery pipe 65 open for free passage, and the free 
passage pipe 80 — the electromagnetism prepared in a part for the connection of the recirculation valve 81 and 
the developer recovery pipe 66 which consist of a cross valve, and the free passage pipe 80 — it has the 
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or free passage the developer tank 64 side of the developer recovery pipe 66, by setting energization to the 
hurning valve 82 to ON (step S202). The circuit of the developer which results from a developer tank 64 to a 
eveloper tank 64 again by starting control through a recirculation valve 81, the free passage pipe 80, the 
hurning valve 82, and the developer recovery pipe 66 with which the pump 61 was formed is formed. 
0056] Where the starting circuit is formed, the printer control unit 1 makes a pump 61 drive, and generates 
legative pressure in this passage (step S203). When it does so, the developer in a developing tank 64 will 
circulate through the inside of this circuit with this negative pressure, and the toner distributed to a developer 
✓ill be agitated (step S204). Furthermore, after negative pressure has occurred in the circuit the printer control 
ection 1 is taken as the condition of having opened the toner bottle 84 and the free passage pipe 80 for free 
■assage, by setting energization to the toner extra feed valve 86 to ON (step S205). The toner in a toner bottle 
!4 is sucked out by negative pressure, and is supplied to a developer tank 64 by this through the free passage 
iipe 80, the churning valve 82, and the developer recovery pipe 66 (step S206). The printer control section 1 
;tops makeup of the toner from a toner bottle 84 after that as a condition that the toner bottle (step S207) 84 
ind the free passage pipe 80 were cut in turning off the energization to the toner extra feed valve 86. In this 
condition, the between pump 61 is continuously made to drive for a while, while agitating by circulating a 
leveloper all over a circuit and turning off the energization to the churning valve 82 after that (step S208), the 
energization to a pump 61 is turned off and toner (step S209) makeup is completed. 

0057] In this example, since the concentration of a patch image is formed by low concentration rather than the 
mage concentration of an effective image field, before degradation of concentration nonuniformity etc. arises in 
in effective image, the direction of a patch image is in the condition of being easy to produce image degradation. 
r or this reason, generating of concentration nonuniformity can be detected from the image concentration 
ietected by two or more places of a patch image, and generating of image degradation on an effective image can 
>e prevented by supplying a toner to a developer based on this detection. 
The following, margin) 

;0058] [Example 2] The 2nd example which applied this invention to the color printer which is image formation 
equipment hereafter is explained. The fundamental configuration of this exampile is the same as an example 1, 
and that difference is in a developer and toner makeup equipment. Then, a developer and toner makeup 
equipment are explained and explanation of other parts is omitted. 

£059] Drawing 10 is the explanatory view showing the configuration of this developer. This developer is 
squipped with the development head 60, the suction pump 61, the developer tank 64, the developer delivery pipe 
55, and the developer recovery pipe 66 like the developer of an example 1. However, it does not have the free 
massage pipe 80 which the developer of an example 1 has. Moreover, in the developer of an example 1, although 
the toner bottle 84 was attached to the free passage pipe 80 through the toner makeup pipe 85, the toner 
-nakeup pipe 85 is attached in the developer recovery pipe 66 in this example, moreover — the developer of an 
example 1 — as a recirculation valve 81 — electromagnetism — although the cross valve was used, the 
recirculation valve 81 of this example consists of a solenoid valve from which the development head 60 side of 
the developer tank 64 side of the developer delivery pipe 65 and this pipe is made open for free passage and cut. 

[0060] Moreover, near the recording paper 71 conveyed by the clamp drum 11, two or more concentration 
detection sensors 87 as an image concentration detection means are formed like the example 1. Moreover, in 
this example, a pump 61, a recirculation valve 81, a toner bottle 84, the toner makeup pipe 85, and the toner 
extra feed valve 86 constitute the toner makeup equipment which supplies a toner to a developer tank 64. 
[0061] The actuation which detects the image concentration in the patch image formed on the detail paper 71 of 
this example constituted as mentioned above by two or more places, and the actuation whose toner makeup 
equipment supplies a toner to the developer in a developer tank 64 based on the concentration difference 
calculated from the detection value of the applied image concentration are explained below. Drawing JM is a flow 
chart which shows control with the detection of image concentration and toner makeup actuation in this 
example. In addition, actuation other than the actuation shown in draw ing 1 1 which adds explanation below is the 
same as actuation of the example 1 previously explained using drawing 7 . 

[0062] Like an example 1, if the power source of a printer is turned on, the development head 60 and the clamp 
drum 1 1 are initialized, feeding is made by the printer which changed into the feed standby condition after that 
(step S301), and this printer will be in the condition of waiting for the writing of an electrostatic latent image. 
Next, if a user pushes the predetermined switch of a control unit 4, the writing of an electrostatic latent image 
will be performed and an electrostatic latent image will be formed in the recording paper 71 (step S302). And the 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran^web_cgi_ejje 



2006/02/01 



JP.08-227218.A [DETAILED DESCRIPTION] 



11/16 <<—i> 



development by the development head 60 grade to this electrostatic latent image is started (step S303). Since it 
is the same as an example 1 about formation actuation of this electrostatic latent image, and development 
actuat,on, explanation is omitted. Moreover, in step S302 and step S303, a patch image is formed like an example 
1 in addition to the effective image field of the detail paper 71. In this example, as shown in aWing_12 the 
patch field A is established in fields other than the effective image field B that there is no break in the back end 
section D side from the point C side in the conveyance direction (direction shown by the arrow head in drawing 
12 ) of the recording paper 71. In addition, the image concentration of the patch image formed in addition to the 
effective image field of this detail paper 71 is low concentration from the image concentration of an effective 
image. 

[0063] And the concentration detection sensor 87 detects the image concentration in two or more [ on the 
above-mentioned patch section image ], and these detection values are inputted [ be / it / under / development 
actuation / leading ] into the printer control section 1 (step S306). And in the printer control section 1 a peak 
price and the minimum value are chosen from these detection values (step S307), and a concentration difference 
is calculated from this peak price and minimum value (step S308). The comparison with this concentration 
difference and the concentration difference of a convention required in order to obtain the good image which is 
measured beforehand and memorized is performed (step S309). Here, with [ as a result of comparing a 
concentration difference / the concentration difference in a patch image ] a convention [ below ], development 
is terminated, without performing toner makeup actuation. On the other hand, with [ the concentration difference 
in a patch image ] a convention [ beyond ], toner makeup equipment supplies a toner to the developer in a 
developer tank 64 by the following steps as toner makeup actuation. 

[0064] It faces performing starting toner makeup and considers as the condition of having made the toner bottle 
84 and the developer recovery pipe 66 opening for free passage through the toner makeup pipe 85, by control of 
the printer control section 1 by setting energization to the toner extra feed valve 86 to ON (step S310) And 
toner makeup is performed from a toner bottle 84 to the developer in a developer tank 64 in this condition (step 
S31U In addition, since this toner makeup actuation is performed during a print, you may make it adjust the 
negative pressure fluctuation by toner makeup (step S312). And the comparison with the concentration 
difference of a convention image required in order to obtain the good image which performs the same processing 
as the above-mentioned step S306 to the step S309. is beforehand measured at step S316 from step S313 and 
s memorized is performed (step S316). And when the concentration difference in this patch image turns into a 
-egular concentration difference, the printer control section 1 stops the toner makeup to the developer in a 
developer tank 64 by setting energization to the toner extra feed valve 86 to OFF (step S317) (step S318) And 
f it judges whether development was completed or not and has not ended at step S304, step S306 is repeated 
again. If development is completed, the recording paper 71 will be discharged in recording paper blowdown 
actuation (step S109) of step S305, and a series of actuation will be completed. 

£065] In this example, it is conveyed on the clamp drum 1 1 and generating of concentration nonuniformity is 
ietected by detecting the concentration in the patch image which concentration nonuniformity produces ahead 
>f an effective image on the detail paper 71 with which the print is performed actually by two or more places 
-or th.s reason, when concentration nonuniformity is detected based on this detection, even if it is under print, a 
:oner can be immediately supplied to this developer. Therefore, generating of image degradation on an effective 
mage can be prevented. 

0066] [Example 3] The 3rd example which applied this invention to the color printer which is wet image 
ormation equipment hereafter is explained. This example of a fundamental configuration is the same as an 
jxample 1, and that difference is in a developer and toner makeup equipment Then, a developer and toner 
nakeup equipment are explained and explanation of other parts is omitted. 

0067] Dj^wingJ3 is the explanatory view showing the configuration of the developer concerning this example 
The forward bias set up so that it might become lower than the highest potential in the record paper when being 
he description and forming an image in an effective image field that this developer is equipped with the bias 
•npression circuit 90 as a bias impression means to impress bias to the development head 60 with the 
istruction from the printer control section 1 in addition to each configuration of the developer of an example 1 
s impressed to the development head 60. The solid image of a patch section field is formed of this bias. Except 
his point it is the same configuration as the developer shown in an example 1. Moreover, while using for order a 
l.electnc layer, a conductive layer, the base, and the detail paper that made the multilayer structure of a 
inductive layer from a front face as electrostatic recording paper 71 of this example, the toner which has the 
roperty of forward electrification is used. 
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[0068] The actuation which detects the concentration in the patch image formed on the detail paper 71 of this 
example constituted as mentioned above by two or more places, and the actuation whose toner makeup 
equipment supplies a toner to the developer in a developer tank 64 based on the concentration difference 
calculated from the detection value of the applied image concentration are explained below. Dr awin g 14 is a flow 
chart which shows control with the detection of image concentration and toner makeup actuation in this 
example. In addition, actuation other than the actuation shown in drawin g 14 which adds explanation below is the 
same as actuation of the example 1 previously outlined using draw ing 7 . 

[0069] Like an example 1, if the power source of a printer is turned on, the development head 60 and the clamp 
drum 1 1 are initialized, feeding is made by the printer which changed into the feed standby condition after that 
(step S401), and this printer will be in the condition of waiting for the writing of an electrostatic latent image. 
Next, if a user pushes the predetermined switch of a control unit 4, the writing of the electrostatic latent image 
of the part equivalent to the effective image formed in an effective image field will be performed, and an 
electrostatic latent image will be formed in the recording paper 71 (step S402). And this electrostatic latent 
image is developed by development head 60 grade (step S403), and an effective image is formed. Since it is the 
same as an example 1 about formation actuation and development actuation of this electrostatic latent image, 
explanation is omitted. 

[0070] And the detail paper 71 with which the effective image was formed is conveyed, if the patch section field 
in which it is located near the back end section of this detail paper 71 will be in the condition of touching the 
development head 60, the printer control section 1 will control the bias impression circuit 90, and the forward 
bias impression to the development head 60 to this circuit carry out energization ON and according to a bias 
circuit 90 will be made (step S404). And of the development head 60 in the condition that this bias was 
impressed, the field equivalent to the patch image section of the detail paper 71 is developed, and a patch 
section image is formed. Hereafter, since the processing from step S406 to step S41 1 is the same as processing 
from step S104 in the above-mentioned example 1 to step S109, explanation is omitted. 

[0071] Also in this example, the image concentration of a patch image is formed so that it may become lower 
than the image concentration of the effective image formed in an effective image field. For that, the bias 
impression circuit 90 should just set up the bias impressed to the development head 60 so that the force of 
attracting the toner by the patch image formed in the detail paper 71 of the development head 60 may become 
weaker than the force of attracting the toner by the latent image equivalent to the effective image section. In 
addition, about the actuation to which toner makeup equipment supplies a toner into a developer tank 64, since 
it is the same as an example 1, explanation is omitted. 

[0072] According to this example, an electrical potential difference is impressed to the development head 60 in 
the bias impression circuit 90, and the low patch image of image concentration can be formed rather than an 
effective image by developing the detail paper 71 by this head. 

[0073] [Example 4] The example 4 which applied this invention to the printer which is wet image formation 
equipment hereafter is explained. The configuration of this example is the same as an example 3. That is, it is 
the same configuration as the printer shown in drawin g 13 . And the difference among both is in the actuation in 
which toner makeup equipment supplies a toner to the developer in a developer tank 64 based on the 
concentration difference calculated from the actuation which detects the image concentration of the image 
formed in the recording paper 71, and the detection value of the applied image concentration. Then, the starting 
actuation is explained and explanation of other parts is omitted. 

[0074] Drawing 15 is the explanatory view showing distribution of each image of the front face of the recording 
paper 71 in which the image was formed of this example. As shown in drawin g 15 , the patch fields A are fields 
other than the effective image field B, and are established in two places near the back end section D near the 
point C in the conveyance direction (direction shown by the arrow head in drawing 15 R> 5) of the recording 
paper 71, and a patch image is formed in each patch field, respectively. That is, in this example, it is formed in 
two places to the patch image having been formed only in one place of the patch field A near the back end 
section D in the example 3. 

[0075] In settling the location which each image field in the front face of the recording paper 71 occupies, it is 
desirable to secure the distance of the patch field A by the side of Point C and the effective image field B to 
some extent If there is a certain amount of distance, before developing the latent image in the effective image 
field B, based on the concentration difference of the image detected in this patch field A, the time amount which 
supplies a toner to a developer will be secured. In addition, when sufficient distance is not securable, it is 
desirable that make conveyance of the recording paper 71 by revolution of the clamp drum 11 stop, a toner is 
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supplied to a developer between them, and it is made to develop the latent image in an effective image field after 
that. Moreover, it is desirable to secure a certain amount of distance also about the distance of the effective 
image field B and the patch field A by the side of the back end section D. 

[0076] DjawjngJ6 is a flow chart which shows control with the detection of image concentration and toner 
makeup actuation in this example. In addition, actuation other than the actuation shown in drawing_16_ which adds 
explanation below is the same as actuation of the example 1 previously outlined using drawin g 7 . Like other 
examples, if the power source of a printer is turned on. the development head 60 and the clamp drum 1 1 are 
initialized, feeding is made by the printer which changed into the feed standby condition after that (step S501). 
and this printer will be in the condition of waiting for the writing of an electrostatic latent image. Next, if a user- 
operates the predetermined switch of a control unit 4, the writing of the electrostatic latent image of the part 
equivalent to the effective image formed in an effective image field will be performed, and an electrostatic latent 
image will be formed in the recording paper 71 (step S502). And the detail paper 71 is conveyed, it will be in the 
condition that a development head touches the patch field A in which it is located near conveyance direction 
point C of this detail paper 71, and the development of the patch field A will be started (step S503). Next, the 
printer control section 1 controls the bias impression circuit 90, the energization to this circuit is turned on. and 
the bias impression to the development head 60 is made by the bias circuit 90 (step S504). And of the 
development head 60 to which this bias was impressed, the above-mentioned patch field A is developed and a 
patch image is formed (step S505). And the concentration detection sensor 87 detects the concentration in two 
or more places of this patch image, and that detection value is inputted into the printer control section 1 (step 
S506). 

[0077] And in the printer control section 1, a peak price and the minimum value are chosen from these detection 
values (step S507). and a concentration difference is calculated from this peak price and minimum value (step 

5508) . The comparison with the concentration difference of the convention which needs this concentration 
difference in order to obtain the good image which is measured beforehand and memorized is performed (step 

5509) . Here, with [ as a result of comparing a concentration difference / the concentration difference in a patch 
mage ] a convention [ beyond ], toner makeup equipment will supply a toner to the developer in a developer 
tank 64 (step S510), and development of the effective image field B will be performed after that (step S511). On 
the other hand, with [ the concentration difference in a patch image ] a convention [ below ], makeup of a toner 
will not be performed but development of the effective image field B will be performed (step S511). In addition, 
about the actuation which develops negatives to the effective image field B, since it is the same as an example 
I, explanation is omitted. 

.0078] And the development of the effective image field B is completed, the detail paper 71 is conveyed, if it will 
>e in the condition that a development head touches the patch field A in which it is located near the conveyance 
iirection back end section D of this detail paper, the printer control section 1 will control the bias impression 
:ircuit 90, the energization to this circuit will be turned on, and the bias impression to the development head 60 
>y the bias circuit 90 will be made (step S512. step S513). And of the development head 60 to which this bias 
was impressed, the above-mentioned patch field A is developed and a patch image is formed. Hereafter, since 
:he processing from step S514 to step S519 is the same as processing from step S104 in an example 1 to step 
5109, explanation is omitted. 

.0079] According to this example, after carrying out toner makeup to a developer based on the concentration 
Jifference of the patch field A near point C of the detail paper 71 in the conveyance direction, it checks whether 
an image is formed in the patch field A near the back end section D of the detail paper 71 in the conveyance 
Erection with the developer with which makeup of this toner was made, and this concentration difference has 
>ecome below the reference value, and if this concentration difference comes out beyond a reference value, a 
oner will be again supplied to a developer at the event. For this reason, deterioration of the image quality by 
owering of toner concentration can be prevented certainly. 

0080] By the way, in step S510 of the above-mentioned example, in spite of having supplied the toner to the 
leveloper, the image developed with the developer in the condition of having supplied this toner may not turn 
nto a good image. In this case, a toner changes with time and it is thought that that development force is weak, 
rhen, judge whether the concentration difference when detecting a processing [ which is shown below ], i.e., 
mage developed with developer in condition that toner was supplied, top two or more places is less than an 
illowed value, and with [ this concentration difference ] an allowed value [ more than ] You may control to give 
in indication to which exchange of a developer is demanded from an operator by displaying a message on a 
:ontrol panel etc. or making warning etc. blink or turn on. 
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[0Q81] [Example 5] The example 5 which applied this invention to the printer which is wet image formation 
equipment hereafter is explained. This example is for preventing a possibility of continuing using the developer 
with which development capacity declined as it is, and the configuration is the same as an example 3. That is, it 
is the same configuration as the printer shown in drawin g 13 . A different point judges whether a concentration 
difference is less than an allowed value, and with [ this concentration difference ] an allowed value [ more than ], 
it is to have added the processing for making it display that exchange of a developer is demanded from an 
operator. Then, the starting actuation is explained and explanation of other parts is omitted. 
[0082] Dr awin g 17 is a flow chart which shows a developer exchange display process to detection of the image 
concentration in this example and control of toner makeup actuation, and a list In addition, actuation other than 
the actuation shown in drawin g 17 is the same as actuation of the example 1 previously outlined using drawing 
7 . Moreover, since processing from step S601 to step S609 is the same as processing from step S101 to step 
S109 among drawing 8 in an example 1 among drawing 1 7 , explanation is omitted. 

[0083] The processing from step S610 to step S619 shows the processing performed in the next **** actuation, 
when a toner is supplied at step S608. That is, in order to judge whether it is what the cause of concentration 
nonuniformity depends on the lack of a toner, or it is what is depended on development capacity lowering of a 
developer according to the concentration difference of the image ****(ed) immediately after supplying a toner, 
the **** actuation processing after toner makeup is prepared specially. Step S611 to the step S616 is the same 
as that of processing from the above-mentioned step S601 to step S606, and it judges whether it is more than 
an allowed value at step S617 based on the concentration difference acquired at step S616. And with an allowed 
value [ below ], recording paper blowdown actuation is performed as it is (step S619), and **** is terminated. On 
the other hand, since an indication to which exchange of a developer is urged at step S618 is given with [ the 
above-mentioned concentration difference ] an allowed value [ more than ], recording paper blowdown actuation 
of step S619 is performed, and **** is terminated, in addition, as for the above-mentioned allowed value, a 
concentration difference returns [ ask by experiment etc. beforehand and / after toner makeup ] and remains as 
it is — if mark copy actuation is continued, it will consider as the concentration difference of a limitation which 
produces concentration nonuniformity. 

[0084] Since he is trying to urge exchange of a developer according to this example when the concentration 
difference in the patch image after toner makeup becomes more than an allowed value, a possibility of continuing 
using the developer with which development capacity declined as it is can be prevented. For this reason, the 
nonconformity that concentration nonuniformity occurs by lowering of the development capacity of a developer 
even if it supplies a toner, or image concentration lowering arises can be prevented. Therefore, image 
concentration can always be stabilized. 

[0085] As mentioned above, although the example which applied this invention to the printer of the same 
configuration as an example 3 was explained, this invention is also applicable to the printer which added bias 
impression equipment 90 to the ** printer which added bias impression equipment 90 to the printer explained in 
the example 2, i.e., the printer shown in drawing 10 . 
(The following, margin) 

[0086] [Example 6] The 6th example which applied this invention to the color printer which is wet image 
formation equipment hereafter is explained. The configuration with this fundamental example is the same as an 
example 1, and that difference is in a developer and toner makeup equipment Then, a developer and toner 
makeup equipment are explained and explanation of other parts is omitted. 

[0087] Dra wing 18 is the explanatory view showing the configuration of the developer concerning this example. 
This developer has a light transmission sensor as a developer concentration detection means for detecting the 
concentration of the developer supplied to the development head 60 from a developer tank 64 in addition to 
each configuration of the developer of an example 1. This light transmission sensor 95 is receiving the light 
which was emitted from light emitting device 95a, and penetrated the inside of a developer by photo detector 
95b, and measuring the quantity of light of the received light to the emitted light and detects developer 
concentration from the permeability of the light which passes through the inside of a developer. Since it is hard 
coming to penetrate light when the toner concentration of a developer is high, light transmittance shows a low 
value. On the other hand, since it becomes easy to penetrate light when the toner concentration of a developer 
is low, light transmittance shows a high value. In addition, it is the same configuration as the developer which it 
had the light transmission sensor 95, and also is shown in an example 1. That is, like the developer of an example 
1, this developer was equipped with the development head 60, a suction pump 61, a developer tank 64, the 
developer delivery pipe 65, the developer recovery pipe 66, the free passage pipe 80, the recirculation valve 81, 
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the churning valve 82, and the toner makeup pipe *85, and; in addition to it, is equipped with the light transmission 
sehsor 95. Moreover, in this example, a pump 61, a recirculation valve 81, the free passage pipe 80, the churning 
valve 82, a toner bottle 84, the toner makeup pipe 85, the toner extra feed valve 86, and the light transmission 
sensor 95 constitute the toner makeup equipment which supplies a toner to a developer tank 64. 
[0088] The actuation which detects the concentration of the image in the patch image on the detail paper 71 of 
this example constituted as mentioned above by two or more places, and the actuation whose toner makeup 
equipment supplies a toner to the developer in a developer tank 64 based on the concentration difference 
calculated from the detection value of the applied image concentration are explained below. Drawin g 19 is a flow 
chart which shows control with the detection of image concentration and toner makeup actuation in this 
example. In addition, actuation other than the actuation shown in drawin g 1 9 which adds explanation below is the 
same as actuation of the example 1 previously explained using drawingJ7 . 

[0089] If the power source of a printer is turned on, before the 1 st sheet is printed, the light transmission sensor 
95 will measure the permeability of a developer first (step S701). The measured value at this time is memorized 
by the storage of the printer control section 1 or the exterior etc. (step S702). In the following processings, 
since step S703 to the step S708 is the same as that of processing from step S101 in the above-mentioned 
example 1 to step S1 06, explanation is omitted. At step S709, it judges whether a concentration difference is 
beyond the set point, and with the set point [ below ], recording paper blowdown actuation of step S714 is 
performed. On the other hand, when it is beyond the set point, the light transmission sensor 95 measures again 
the permeability of the developer supplied to the development head 60 (step S710), and the toner makeup to a 
developer tank 64 is started after that by control of the printer control section 1 (step S71 1). And the light 
transmission sensor 95 continues and measures the toner concentration of the developer with which a toner is 
being supplied, and makeup of a developer is performed until it becomes the toner concentration memorized at 
step S702 (step 712,713). Termination of toner makeup performs recording paper blowdown actuation of step 
S714. A series of processings by the above are completed. In the print after the 2nd sheet, it processes by 
skipping the step of the above-mentioned steps 701 and 702, and henceforth, same processing is performed 
until it exchanges developers. Therefore, even if it turned off the power source, it is necessary to keep 
□ermeability memorized. 

[0090] It is not necessary to define beforehand the amount of the toner supplied to a developer, and in this 
example, toner makeup is made until the toner concentration of the developer supplied to the development head 
SO turns into toner concentration required to obtain a good image. 

[0091] In this equipment, when a developer circulates with a pump 61, a toner may break, it may atomize and 
that light transmittance may become low. Since it judges that the toner concentration of a developer is high if 
this equipment has low light transmittance, although toner concentration is low, when high [ starting, and ], there 
s a possibility that it may be incorrect-detected. Then, in order to avoid the starting situation, it is desirable to 
amend the reference value forjudging the purport used as good toner concentration according to the time 
amount through which a developer circulates with a pump 61. The printer control section 1 is made to 
specifically memorize change of the light transmittance of the developer to the actuation time amount of a pump 
31 as a data table. And whenever it prints, the actuation time amount of a pump 61 is measured, and according 
to measured value, a reference value is amended with reference to a data table. In addition, when the toner of a 
arge quantity is supplied into a developer, it considers that it changed into the condition that atomization has 
lot arisen in the toner in a developer by this makeup, and a reference value is reset. On the other hand, when a 
ittle toner is supplied into a developer, according to a rate with the amount of toners in which it exists in a 
developer beforehand with the amount of toners which the supplied atomization has not produced, and 
atomization is advancing, the data in a data table are amended and this value is used for amendment of a 
eference value. 

.0092] In addition, although explanation of each above example showed the equipment which forms only one 
concentration detection sensor 87, detects image concentration by two or more places by this sensor 87, 
calculates a concentration difference from the peak price of this detection result, and the minimum value, and 
>erforms toner makeup to a developer based on this concentration difference Two or more concentration 
Jetection sensors 87 may be formed, the average may be calculated, respectively with the detection value 
ligher than a predetermined value among two or more detection values acquired from these sensors, and a low 
detection value, and the difference of this average may be searched for as a concentration difference. According 
:o this, when the case where a detection error is large, and outlying observation are detected as compared with 
;he case where only one concentration detection sensor 87 is formed, effect affect the concentration difference 
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acquired can be made small. 
[0093] 

[Effect of the Invention] According to the image formation equipment of claim 1 thru/or claim 8, before 
detecting having changed into the condition of being easy to generate lowering of this image concentration 
before the concentration of an effective image falls actually and the image concentration of an effective image 
falling based on this detection, toner makeup equipment supplies a toner to a developer tank. Therefore, after 
detecting image concentration lowering of the already generated effective image, as compared with equipment 
which performs toner makeup ex post, generating of the nonuniformity in the effective image produced in 
advance of lowering of the image concentration in the stage when the toner concentration of a developer began 
to fall, and lowering of image concentration can be prevented, and an image can be formed by the always 
stabilized concentration. 

[0094] Since an image concentration detection means performs toner makeup based on this concentration 
difference by detecting two or more image concentration in a patch image, and calculating a concentration 
difference from these averages according to the image formation equipment of claim 2 The concentration of only 
one place is detected, and since the detection error of image concentration can be made small compared with 
the case where toner makeup is performed based on this detection concentration, it can prevent that toner 
makeup equipment is controlled based on a detection result including an error. That is, it can prevent that toner 
makeup is not made although it is in the condition that a toner must be supplied essentially, and that toner 
makeup is made although there is no need for toner makeup. 

[0095] Since toner makeup to a developer will be immediately performed at the event if the image concentration 
of an effective image falls even if an effective image forms according to the image formation equipment of claim 
3 # it can prevent that lowering of image concentration arises in an effective image. 

[0096] According to the image formation equipment of claim 4, it is checked whether image nonuniformity has 
been canceled by the toner makeup performed previously by performing toner makeup to a developer based on 
the concentration of the patch image prepared near the point of the record material in the conveyance direction, 
and detecting after that the concentration of the patch image formed near the back end section in this direction. 
And when image nonuniformity is not canceled, a toner is again supplied at this event For this reason, when the 
toner concentration of a developer falls, a toner will be supplied certainly, and lowering of image concentration 
can be prevented certainly. 

[0097] Even if a developer deteriorates with time and it supplies a toner, when it changes into the condition that 
a good image cannot be obtained according to the image formation equipment of claim 5, a display means 
displays that Therefore, developers can be made to be able to exchange according to the starting display, and 
deterioration of the image quality of the effective image by continuing using the developer which deteriorated 
can be prevented. 

[0098] According to the image formation equipment of claim 6, a toner is supplied to the developer in a 
developer tank until the concentration of the developer supplied to a developer turns into concentration required 
to form the good image defined beforehand. For this reason, whenever it supplies a toner, without computing the 
amount of makeup in advance, the optimal quantity of a toner will be supplied and it can prevent the amount of 
toner makeup becoming superfluous, or running short 

[0099] Since according to the image formation equipment of claim 7 the concentration which serves as criteria 
corresponding to concentration at this time is amended even if it is the case where the liquid development agent 
circulated with the pump and toner ****** atomization is carried out in this liquid development agent it is lost 
that the concentration of the liquid development agent supplied to a developer is detected as incorrect **. 
Therefore, an exact quantity of a toner is supplied to a liquid development agent 

[0100] According to the image formation equipment of claim 8, since a toner will be supplied for concentration 
nonuniformity in advance of an effective image at a liquid development agent for generating, it can prevent that 
concentration nonuniformity occurs in an effective image in connection with the concentration of a liquid 
development agent falling. Moreover, according to the image formation equipment of claim 8, a low-concentration 
patch image can be formed rather than an effective image on record material by the development head which 
impressed bias. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

LQawiDRj] The explanatory view showing the outline configuration of the developer in the printer concerning 
the 1 st example. 

= Drawmg j!] The explanatory view showing an operation of invention. 

: Dr^w|ng_3] The explanatory view showing the outline configuration of the printer concerning the 1st example 

J>awmg 4] The explanatory view simplifying and showing the developer of this printer. 

-DrawngJ] The explanatory view showing the elevator style of the development head of this developer. 

: DrawingJj] The block diagram showing the control system of this printer. 

.Dr awin g T\ The flow chart which shows control of this printer. 

: Dra\wing_8] The flow chart which shows control of the toner makeup equipment of this printer. 
: i>awmg_9] The flow chart which shows control of toner makeup actuation of this printer. 

Jrawin gJO] The explanatory view showing the outline configuration of the developer in the printer concerning 
:he 2nd example. 

.DrawdngJil The flow chart which shows control of the toner makeup equipment of this printer. 
: ^awjng_12] The explanatory view showing the recording paper with which the print was made by this printer 
-Drawing J3J The explanatory view showing the outline configuration of the developer in the printer concerning 
:he 3rd example. 

jDrawingjU] The flow chart which shows control of the toner makeup equipment of this printer. 
r DrawingJ5] The explanatory view showing the recording paper with which the print was made by the printer 
concerning the 4th example. 

Drawing J6] The flow chart which shows control of the toner makeup equipment of this printer 

BramnglZ] The flow chart which shows control of the toner makeup equipment in the printer concerning the 

)th example. 

Driaj^ngJ8] The explanatory view showing the outline configuration of the developer in the printer concerning 
he 6th example. 

toving J9] The flow chart which shows control of the toner makeup equipment of this printer 
Description of Notations] 
I Printer Control Section 
10 Developer 

1 Clamp Drum 

!1 Photo Conductor Drum 

10 Development Head 

11 Suction Pump 

14 Developer Tank 

15 Developer Delivery Pipe 

16 Developer Recovery Pipe 
'1 Recording Paper 

;0 Free Passage Pipe r 
;1 Recirculation Valve 

2 Churning Valve 

3 Toner 

4 Toner Bottle 
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85<Toner Makeup Pipe 

86 Toner Extra Feed Valve 

87 Concentration Detection Sensor 
90 Bias Impression Circuit 

95 Light Transmission Sensor 



[Translation done.] 
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iXH2<Dm&Mi$,mm\z&\,^X. .his h ffi^KB 

&mi> i &frm&&>±xhzkwfe£ntzm&. wsm<r> 
[0010] *fc, «*«6ropf^^gii, ag*« 

sristtL, &w{&mm&im : £&\z£z,&mmmz£'o 
x. mhT-m&mw.frb&$L&mfi>'-?^<Db-r-ffi 
mt&mbte^tz.bz<D?>-\z$L<&.Tfa*<D b-r— tikstom 
fc&Mi&L. Wfenmmmvx&viM b-r— m&bit 

»«iil;J;oT > ®M bi— »«J: t> fciftivft>B*> 

[0 0 1 1] Sfc. M«9 7 «7lDtt^jA%B», if*3S 
30 fK«s:a«^J^J»j|l$nfc^Kl3S^v^TMiE-r5 «t 9 \z 

m&.i,izm]E&&&®i?itz. b *!&mb-fz>t><Dxib 
[0012] *3t, m^snmm.^^mm.n. iesm 

&m&&$i&-rz>m.®L^v Kt, kick 

ffl^^^fch-?— Sr*Mfti-5 h-?-- «»»Bi, iSh^- 

z&b\zmf$.\.tz.m&.m&itkm^Wib, »*rg 1x142 
m^wc\zxK)^tzm&m\zm^^x. b-r- mmm* 

50 - y blzfpM Lfc^W T * \z «t <0 > &m.&^ y K*t«f|E 



( 4 ) 

5 

10 0 13) 

IYER] HS*^l7l75g7WiIi^^«lr33V>-C«, m 

commit: &&i-z> ^ & i= *» . m$)M&<D%kgtfmm 
v>t h^-- mmmm^mmm9>9^i: hi— zmte-r 

So rrofc*. ^Bf«ro(ST«r^-r?)wi:^T-#5. 
mwm&<r>J±7<r>&ttVi$L-ir%z.klfi-Q*Z> a HIT. 
[0014] B2tt. ^iB^ffiSiWi*fe±Wjft«^9 

£ *t s m <omfoi& mxitts tt*^* pf*& a ir mt -ho 
h i—tfrng £ nt v » t # <d2»sm y fc*sv > 

*fc'>4<44. **s. »flE*y£ilT-C«)4*tt»p. q 30. 

■e*>*i:#. hi-— «t)H*$n«ffr«>'l»ttlKp-Ctt. r« 
It A 9 tt#flf l='>*:v »fc«> B Sifcfcv ■Hfejgjfti:: 

Ii.5ii*#<49, "**IBfMMb;W£<*ai:HU: 

[0015] tr*>-c\ a*. i5^«t-h w ftmm&izm. 

S„ *fc. »ttK>7*0 >>9X\±. BHPISrKsf hwffiW* 
T-*m-r-5fc»6, IMaR-htefettS^lHIMB (10 0 

%) tfraa&sc («ix.«5o%) &^nc«ffiaw>» 

Mz.t£7 ovitii, ^*l®{fc&B (ioo%) -eii7 
OVtttOKv h DIESIS— S£*> 5 £&K:tt9. *W 
iSSas 0%) T*l±rco Ky h*« 1 Ky hist 50 
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am*i*t^Ti*ffi«*«/hsv*+iB**8i5, *>svm* 

9 mi&M .-*3V *T li'> L T* t « A A 5 C £ t B fit o 

[0016] *:t-, nt#*i i nm 7 <owm.te&mw.x 

j*Sft-5H«J:9fc»*J»M6<. *^I«I«¥lOO 
«A7roMSr^ajL^tv^ii:Utv^„ fit, 

•So i-^c*>*>, H«B5«*1 0 0%W^y^lS«^*SV> 

*JV ^ t>»« A 9 # B AC^c/iV >S«cDPg|^co«SMx Sr 

^5 r. OBMEUt x £A ± 4 o fc t # K . iS^M yK45* 
T*m^JI-tt*&i--5 hi— «t^*H»{r«to-C**-C 
*J<. 4*5s ^wjft«^y{*, •rH«<fc«. «b<« 
UfctSlc, ltfeBwfP^ibf^Srff^?^ 

T— fl§o-C, ZCD&mxte. 
s'fBttro»«A7 r t ic X o 

[0 0 17] »*3H2©l84ft»iaiiS«K*iV^-CH:, »<£ 

So 

[0 0 18] MMaoVM/ftXVKKV'TM:. aSiH 

*«w^a*««mj-r*. tut, */<yfi«fc»i 



7 

ffliz hi 3rtt#oi~3 0 ±ot, fc 4 tt%m&<»l&f& 

10019) W#«4W®&^/£^BK*3^Ttt\ U&£ 
* fa ir *J it 5 12®*t<03fc 3%M )5:mzB& £ ti -5 '< v f- W 

[0020] n*«5 0Mfejft«&aiz:ft;t*-ctt. Stt 
VM9rTMMMt«r1ftttlL JblE*MB¥«K:J:*>#it> 
♦WT1-*. f Lt, R**a#|fS«£i±-?*-5»£\ 20 

trfT*5. 

[00 2 1] if*^ 6 7 OPHM&jft&BKfe 

LXWm h 4 41:: iot, fltffi h-j- 30 

[0022] ::f, RifcttSifcsw: h ftg&gBf*) 

9, -t«>3fc»ii*H:<6< 4*. tot, 
*»*»l**«te< <fofc^!:^*^t» hi— 

< 4 oTWjttMnfc &i\ jSi< ftofctimiilL 
TL£~>r 4K&.5„ §t3fc*g 7 ©Wfcffi^jgB 

»^BT-I4. m&m.1&Mf<D hi— %m 
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[oo2 3] mt.&8<om&Kimimz*i\sx\*. m&> 

(KT. £6) 
[0 0 2 4] 

o-/p*»fe< «jffi$4xfclE^iK7 l Sr^*-T-5»ai#S 
tLtc^7^K7Al l^Stl l a gcirii 

124, IS^«7 1 ^^tB-t-Sir^^qzffigBi l b±co 
IE»^7 1 «r##.hi*te,"ti:$>f 5*** h l 3*S|3:it 
5>tLTv>-5 0 rro^7yy/Ri2Sy'fv'x^hfc'yi 

314. ^7V7*K7A 1 1 rtgBKtSttfc^h^iXWlHliK 

K^^l 1 (OiffigD*^^•ffl!llw^mUTV^^ 0 ^-LT, ^ 
^^T-ZRl 2 (OW^t&^St/-r v 5 ^ ht>l 3WUJA 

[0 0 2 5] JiBirr^zfh'^J* 1 1^IE«K7 1 
*1"5 4#I4, W-ffiUl 1 b^#&iK^R (f5»?ft 

-b^B) \z&tzt%lz, ^^^K^Al 1 OfH]$c5r— B. 
^lh$-e-5o wC04£, ^^VT'/Ill 2J4M^/^-CV^5 <> 

T, fE^7 1W5fe5S^5, ^7y7'/M2^fA>|;/< 

y ^^-rsg«irs?#^fc^ 0 ^©i, ^ 9 ^yzf Y 
7^1 l^ 5 ^Pn^f6j(c:|5]|c-r-5i:, ^^y/ZHnroi 
IS*A^U/<— 4. T'y V^Wfi!l|RffJ(0±iSt 0 >'4co 



( 6 ) 

9 

1^5V7 P K5A 1 lm^mZttVbixZo fy^y 
(0 0 2 6] ±|E^7^>^K9Al KPJBHKtt. <£fi 

So 

[002 7] -bfSSSft^fite, B*Uvh — -py** 

©MB*—*, i^^^v^— (^FEI^) , f - 

11^7-33, 12^7-34, IrI»SI*P^7— 3 
5, ^»tVt3 6^i:»)i^jn5, LDHtti 

uvX|^3 2Sriio"C^btt, ^1:^1^7-33, 
»2 5 9—3 4TRJt£ft-C Hifc^itfcU— 20 

2 Uiio Ti& htitc u— if— if— ASri $ *'N;:fc 5i5 

j-K^snio ^mmmx-n, ld, ^ y =*vs 9— 3 

[0 0 2 8] «*»**|l^J:9«3t#K9A2 1 K# 
J«**tfc»«IMfc«, ??^K?A1 l i^M-eiEflk 30 

^7 1 \zfc^£titz.»nm&n. mamMmm<»xv y 

[00 2 9] ±IB»a:afll»«©«fi8*«lfrft:LTH4 

0, *9I#^6 1, tS#6 2, «#»#^6 4, 40 

(y) , -nils* (m) . ^TV (c) % (b 
k) , 4*S»Jfe (s p) ffl«)5fi^fc0, ^7V/K7^ 

i 5*«R»^fen % ^y/K7iN 

i i fc#a*i*^*v^rj»2iiini||jxfctt«-e, *Mt#fc 

KJitt1-54>4< it) i#£>»fife»6 o ajMe&#vci* 

5 0 50 
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[0 0 3 0] H5l:»tJ; ±ia^ y k 

6 o^g^ftcoffiagiri*!*)-- jgsRaAA 5 o^Kitb 
^^>#^Att5 0 a li, H^bfcl^ttSiTM* 

K6 0(0#»Wfti5^l:4otlr>5 0 
*^7to75 2£*B£M5 3Jr*5V^-C*tt^y K6 0 
l-fc0tt**fen-C*3 0, ^A7tP75 2 0— ^cD«8g|5 

J:5iwSi9ftltfen-rv^4o ^rLT, )(/A7tD752 

(^1815*) y K 6 0 OTiSSco ify 6 0 b i: 

0tHMA7^a752^, # A 5 0 bolt 
fttv^S©^ *A5 0^EI6l:j£;i:t, K6 
0j*s±TRrf-5 o fc*3> B5*-Ctt, >T^n*-, -v-fcf^ 

fc*»*t*>»-BrfcH:, -tn-Pn, y, m, c, bk, s 

[0031] ±iaa«a«as«icj:saift*KH:, 03 
K6 o t<Dttfa<iLW&mi&-tzt m%h^—* (^m 

m) \Z£*)jjJ±f&5 0 art 1/1 OEHEftiltiateSix, 
±IS*^«5 0 a ±CiKS^*A5 OSr^bT, 91 
K6 OSr^V^K^-k 1 lffifiHKjf Lo«\ IB 
fltfR7 1 K«it£i£5 0 
[0 0 3 2] -tb"C\ IE»«7 1 l:±otS«^y K6 
0OStti6 0 a*s««SHSnfc«t«R-e, «5laK;^6 

miftffi 1 0 ^64, 

^61, fHfc**>^6 4lB«:IM|-#-*Z. S 
fife— > K6 0(Z)^«6 0 a(rS*fe®l 0W?n, 

[003 3] -t bt\ f5®ffi 7 1 ^Btt^Att<0««|^ 
K6 0i<O»|Sjffi«Sriifflbfc«, 1«#6 2 

t <t 1 o <7>^^f?it $ 1 

Oco^^-rX^tr/^^tv^o r co^^-f X^^T b/c 
OEHEflittipHEU S*^yK6 0*^7^K?Al 

i^f^o 7r^4 2lC c J:oT, eflbK7 1 

d 5/ ^ n * 7 4 1 iSr$e*£-fr5o 
[0 0 3 4] ±IB«lfc^«, IEflUK7 1 ±Jdtt«««ffi 



11 

a«^i*Ti-«i, ^?^K5AiiB#«ffiis-e 

Sg»J^n> ^V^/M 2*5H#. ^fi^x^ 3 
MfctttTC. IBf»IK7 10jfei*^7^K5Ai i** 

[0 0 3 5] H6it ^(Dnmm^&zjj^—y"}) 
-?v>-*mmni. ^y >*xt}U2 % yy> 

^K7A1 1 »Wti«|(0 f# ii^tH 5 W>f = + 5 
-TX jW¥*tolx« Urs/yS2) o _Lf2 

Sft^y K6 0 W = ->t7>fXt5l:fcotlt 136 
y >^A*8B2<03Hfc^y Y*—J»s$i>^ a 
SS^y K6 0 t*A5 0 t^-A*^> 3 

»ffc^y K6 0^TT»$ntt^ttffi-e, rt>o, 
»i:±#t58*^y K6 0 ^«^n-fe^^*3V>T 1 

^^5 0^aft^fil^^-ts/Ki/'> 3 y^feSi 

LT, ^7 A 5 0 SrlbfE$i2\ 0Sr^-A^v?^ 3 

[0 0 3 71 llESft^y K6 0^^^>t7>fX^ 

;b*x5o HGIC/Tt^y v^A^3J2(7) K7 Atf? 
i^>3 >±>"$-\±^ ^7y/K7A l l ±<otfeaiSBS:«| 
ffi-T^o K7Affii*-*^ONSh, K7iN^- AtK 
^'> 3 ytyf^^7yyK7Al 1 ±60^MttJSP§:^ 

tftfs-r<5 e tit, #y 7— 3 ifflo^~^^o 

N£*XT, *?y =f>-* t-3 1 <D[H3te3:3c5t$-t*\ ^(D 

LDigli^(7)tt^^ON-r5o 
[0 0 3 8J #Ct-, ^7y/K7Al 1«L, jJrJt 

<ofizg-c\ ^ffiyuy-f kston LT^7yy/ni 2^ 
s (^f^ys 3) o 

[00 3 9] jSfclr, ±E*&ttf^#ffl-C\ fE^S*7 1 tfS 

^7y/K7Ai KDp^^ymz-ty h£iX, 3.— if 
7^K7^ 1 i±fce«k«7 1 S:###Jt Sib^BB 1 
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[0 0 4 0] ^(r, ^7^K7^1 1 liEHESrttlt, 

*tt^^#— HSr^oREADYffilBTffit-rs 
x >^S 5) 0 

[0 04 1] JSfctC, ^—1?-/>mftm4<Dffim<DX'( y 

fftefrtiS 0 1rt£t>-h. a— if— &± 

10 IB^>f y^SrflF-ri, ^^K^A 1 1 j&*m|EL*& 
«**K5A2 l©ill:ERS*ift»tfflLED 
2 4, ffilf t-'^t 2 3fflfI^ONt§ 0 

*m*Slx, «3te#K9*2 l — o»«tlMft^jAa»<H 
*&**l*o ^7t*K^A2 1 #>ib^ ^iszfYyJ* 

1 1±<0|E«R7 llr»W»«ote»-r5fcft^v^ 
20 #ie?fflI1^0N$nS 0 £Jl±(D»^J:9E«« 
7 1 <D 1 tt^^)»«Wttlo^AAan»«<E9^j|»T Lfc 

[004 2] fSS^ft 7 1 ±^»«»*<Z>ifeJ«tt, J-iE» 
W*fc»J*ttf£d*|*T LfcB*.*-C«3fc<* K7^2 1 OS 

^7K6 0Wfifitt*g?)li^ o 5*fc5S«^7K6 
0<D5^ffiffli--5a^ty K (SIT. Tt^^-Jmi^ 
30 -/Kit* 5) E««7 i±<0*?>:/gB£|MKgfc 

#5 0 a (£>i£Ei&^— *4rONLT N 
KSr±#$-fr5 0 lOit, ^7^K7Ai 1 

^7y/K7i.l 1 ^^ih^-fr-rjwT^^^y^ 

40 fl:, 7^f-fy»«^yKt±#s*tt[BBiift 
[004 31 ±IET^^>r^^s/ Kwi#^7l 

I«#6 2^^0Nt^ 0 «*ttf^tcj:0, ^10 

aik^M*6*n6 0 tit, anHw^iit^, 
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fc -s mm.m&nmnM.* o n-t -&„ 
[oo4 4] mmmji-tzh. mm&6 2&offl 
tsftti osrumxu i°mi,moK.m&x-tf^7-6 i 

r >"4 2 SrOF F-f-5. 

[004 5] tfl 1 fe g »®tl«tW## i&*,ft 

7) . 

[004 6] ±isfB^iK#iu»^ii, ? 7 ^ymm± 

[0 0 4 7] EJUbwry v^roS^Kjo^T, #ffi*tf& 

>- h9hft#TmzmmzitzitMz\^ 

^ftO^WftEWt-©*:*!*, ^7y/K7AllS;.| 
^•^ii^S^m^W^^V^K^A l l^lsl&jg 

[004 8] «±tf>. «jfcRtfl»tfW8ll&«:Si0! L/c=g 

6 4rt<D h-7— * naiftfs i ow b-f— mm#i& 

T-TZZblzXy^ IES8E7 1 i£)gj«£JxSB4ft ( S + 
\%<nmz-&^x : mm.* ^9 6 4 troSMl: h-7-- 

mwizo^xt* m&mm&m^fsck b-r-mnmrnt 

[004 9] m 1 I*, i roa^^«OT«fi£^|¥itBlCir:i- 
BHUB-C**. :<0S^ijS, S^yK6 0, K5I 50 
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^6 1, mffcffc*^ 6 4, 3Mfc»tl«fty<>f ?*6 
5 i 9MMftBMK'<4 y 6 6 i: SrJSii1--5^ii^ 7 s 

8 o » w-mmmtesu y 6 5 ^jgiix-w y 8 o t <omm 

»SIh]iIK/^ 7* 6 6 tigiiz-WT's o <t ©SiggaJ^lriaJt 

bKfemfi£H^#^e)^S«^#8 2^S:i»^TV>-5o 

Jiii^VT-8 OlUZb-f- M/<^y8 
SB^iiLTfct) , Z.CO b-t— M*&^7*8 5tf>ft&S8SI3 
14, ft g|5|;:tt#Sffl<Z> f,-?-— 8 3^S^?3iX7t M — 

^8 4rttr»iiLTv^« Sfc, 

7" 8 5<0 bi — ®m8 4!5>t ) ai^7'8 5~£M£S5 
[0 0 5 0] S^-j/ K6 OtdJ;l3^^5^$ 

tt^flgtdfc-s, ^7^k?a 1 1 \zmm£ftz>&®. 

•f-*iif«S»M*ttJ#ifci: LTro««a>»*tftta-fe 

8 7^l9;itbnT^5o #is. W±<o!ftB^{c:*5^^-c, 7° 

y ^^*JPa5ll4h7— *t*&*ftU«i#&{r+iSi-5. * 

82, Kt— ^5S84, b-T— W&'<s(78 5. St^h 
7— «*S#8 6*5, S^ffi^^^ 6 4IC Kt— SrM^-T 

[0051] m_k(oi. ?\zmfi.£ixfzi\<nmm\z$ui 
te^iffi7 i izMf$,&tiz > mi&<Dm& : kmm-tzW]ft 

6 4f©s&»; b-r- *&&-rz>wsftt 

I^OV^T, EiTKM-f-So 1218 14, Z\<D%Mm\z*Stf % 

mm.mm<nifc&t bi-—m^Wii¥t<of&mi:^-f-7a— 

^■V-h-efcO, 5feJ3|l)7Srfflv>T«IftLyt3lliSfiajw$<J 
[0052] tfr^w«i(c, 7 , yy^©«ii^oN^5 

StS-^ 7 K 6 0 i: ^ 7 K5 A t «W = 7^f 

x $ *u *&*s#«s^® t * o fc 7° y v ^ j^j&js^s $ ix 

Ur^SlOl) . icOT"y V*l4f£®tMfttf>»# 

ff't^n, &,&m7 uzftmmmwf&ziiz ^t-v 

/S102) „ -tb-C, Z.<DfaW®mm&^V K6 0 

^{r<tt?m«^n?> (7r?ysio3) „ z.<D&m.m 

*«**«)*»f^ t {ro^^-CI4, 5fetdttt^ L-fciS (5 -C-fc 
5c Bi«{4, IE®«7 1 iC*JltS*Jl5Wm«iSr 



15 

«MW»lE»»U:(E*3ft, 5Mfe3£HK.fc«? Site 3*1,*;: 
i T, W3!iiIH£^*§!e<£>.£.& £>-f ^gB««Jw hm&& 

[0053] iw^s/^ffls^ti^jEig^ns^s'^iiii^ 

[00 54] Z.<ns<*, 3-mfc*<K>mk&ffi<nfc& 
t, v*w»tt i tm\ £ne>0>«*p«a»e>*Kffl[ 

**<S«£«rWRi-3 (^fy/S10 5) . 

loe) . ^*sys^ntEig$nTv>5 
4 <p<Dm&m\z b-f—zmaz-i-z uf«^s i o 

8) . '<y^HfH1'0»afMd««*£iT-C*>n 

foos5] w;. hi— mmm*^? 6 

4 + hi— Sr*H&-f**fls«jft»l^fco^-C 

RWi-S. EI9I4, hi— WfcWiYE<»mn*^-lr-7x2- 
hT&9, 0 8<O^7"5/7°S 1 0 8 W&JfllJSrl&fi 
(w^Lfct>«T-fc5„ hi— £«*&-T5l-|£L-CI:t, * 
-f, V*$|J$IS5 1 asflii£#.8 l^^iiSfcOFFi: 
LT, &#8 1 »X4MKm»^V^6 5©SM^y^ 
6 4{|| < i:J$ii/^7'8 Oi/JS*il-r-5^flS,k-rs (x^ 

^s2oi), ^*mwnifim&#8 2 

* > * 6 4 M t igiiy 78 Ot fcigil L Jt^flS <t -f- 5 
(^XS/^S 2 0 2) „ «S*iJ»^ i m&iS?*:^ - 
6 4d»P>«ig#8 1, J$il^7-8 0, Jt##8 2, S 

LT, mmZlfoWi*^? 6 4-irS^^^coffiilSS^ 

[00 5 6] «5^{t«S^^$nfc«flgT-, 

32££i*:-5 (^fy/S 2 0 3) o 
£E»rJ;t)m«^v^6 4 rt<??^^SKffl»^rt^|i^ 

lt. m.m.m^ttm-rz> hi— tm&tsftz^t tttz 
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^y^^fflffllg|51lih^--tt*&#8 6^0ii 
ttiSrONirLT U75-yS 2 0 5) . h"i— ®m8 4 

78 0 k&mmLtzVU&t-tz. z.<ozk\z 
hi— &&8 4<p<Dbl— 

tt-c, ss^^s o, j«##8 2, m&mm®.'^ 7 

^S2 0 6) . tO*^y^i|p»i|4, hi— *t*S 
#8 6^roiim«rOFFi-^r <fcT- Ufj'/SEO 
7) hi— S^8 4 <ti$ii^f ^8 O i*»«»rS*ifc«t 
10 mtVX x hi— ^8 4^P><?5 hi— <£>*fjj&£f£i]:$ 
*S. :©*fit, Ltft 5 <ra^>'7 p 6 1 SrfggjS-frij^ 

#L. t<Dm. Mft#8 2— WiS«SrOFF-f--5,!: < tt ) 
K UfyyS 2 0 8} , /-K>'7 B 6 l^WiimSrOFF 

u uf?ys2 0 9) b-r-mm^T-ti,. 
[0057] z<Dnmmx-a, ^^f-mw^mst^^ 

20 5 0 ^5/^@i^^w^®^fT-1*tBLfc®^ 
hi— SrM^-TSr irJ^J: t)*3aBi^Jitrjo»iS 

[00 5 8] C^1S01J 2 ) «T. *^B^SriB^^^R 
T*>5*9-rj; >'^5'(C^ifflLfcm2W3I^SMlwO^^T 

t©i*», rn.rn.mmt bi—m&mmtizfo 

5o -t-T, SftKfi: hi— ffii^gSitoV>TSttW 

[0059] Bios, r «>«tt«ES<o«ljgft«r^-nen 
BlT-fcS. r<Z>a«3SBtt. *JS«ajl^^fiilH)^ 
K6 O, ^1^6 1, a»>K^Vi?6 

4. mmw&'U-re 5, giflttteitt^re 

J$ii^^^8 Oli*LTV^/«CV\ Sfc, H«E^liro*« 
SMmtel^TH:. hi— «M&^-f t's 5 Sr^LTilgia^-? 
OIZ^fLT hi— M8 4«ttt9f4-lt&ilTV^ 
rw**Wr*s^-CHt hi— tft/wrs 5^S« 
10 ^iHHR^^^e etc^tJWt^^Tv^, 4fc, SMfefiij 

1 ©Sft^fCIt, «S#8 1 t LTmaH*#Srffl^ 
5 > ? 6 4 fflij t -7<T>W&~- -y K 6 0 fiVJ 

[006 0] 4fe. ^7y/K7il l (cfiJit$*f5fS 

ii«tt7 1 <Dftmzn % mmw 1 <b i^i^tcisjtfesi^Mm^ 

Wet LTO«t(OfitMliHr>t-8 7 dS»»t ^^Tl> 
So £fc, iwHife0iHc:*jv>Tli. ^7"6i, 
8 1, hi— §S8 4, hi— «^/8 5, SUf h 
3 i— tti£#8 6*s, WSmt^t 6 4IC hi— Sr^-f- 
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•5 hi— *t#Sgfi&«/£1-5„ 

[00 6 1] KA-tWi 5izmi&£tit±Z<onM&l<0. IE 

ffiBfrfctu-r &zmm&m(D&imm>b*i£> 
tt»&m'm<5^x Yi--ffi&mmmtim*^? 6 4 

W-r5„ 01 lli, £<©3S*«ir:l8tt*Wfc»*<0*tH- 
t hT-ffim®ftt(DfflWZ*-r7a-3-'r- hXk 
3. fc3b\ WTIftPJSrAPxSEIl 1 ^^-fSftf^K^Ki 

5feKH7SrfflV^-CttlWLfcSllt«l<Ott^i|HIU 10 

[006 2] HJ£0iJ 1 <hl*M3Str, yjl y?OM!*ON 

^irj&gwsfc^ftr (^fy7"s3 0i) , rw^yv 

Ur'/7"S 3 0 2) . -t LT V r 

303) , z<D&nm&<oMf$.W)ftt. m&®fttiz-D 

3 0 3 fE^St7 1 0>*3MS««|tf£A*M::'< 

y^-B«*5^$n5o rcolgi&MlrjsV^rfi, 12112 

IE&JK7 lwaein^ffi] (eii 2tr*3VN-c^pp-e^ 

*^*te#j*3ii*'<jy*WfcroWffcB-*H:, *3MMfe 30 
[0 0 6 3] -t LT, 3Mftttf^t>SriBC-C, ±B^y*- 

(^?7"sso6) o -t it, ^yv^sj 

3 0 7) , tLt, COftSffilift 
tt»i*»b»«aS:*»t>5 (^fy7"S3 0 8) . Z.<0 

7*S309) . rrr, BflHtfrifcttLfctt*, /<y*- 
■B*©BB*ji**jfc£iTr-*>;lxtf. MMMFli 

£S*(Sl££U:r*>*itf. mj£W}ifcbL.X. SIT 

©^fy7"|CJ:cT M — 6 4 

[0 0 6 4] «S h-7— *M&SrtTft5t»Lrtt, ^y 
^MMRieMfPKJ:!). Ft— M*&#8 6-wiim 
SrONirLT. Kt— 8 4 £ flBBEM*'^ 7" 6 6 
i«r» h-J— *«^/8 5 &7>LriS>§ 50 
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-f-5 (-X^S^S 3 1 0) „ ^tL-C, iCO^fii-C h-7— 

Sft£E*»tl«t5J: ?»rLr<b.fcv> (^y^S3 
1 2) „ ttT, y7'S3 134>5)^fy^S3 1 / 
6rt3\ ±IE^7^7'S3 0 6^^75/7'S 3 0 9i 

■B*#«fc*K^ttBJOT«0BBS&C>JttlE%tf 
#5 (^7y7"S3 16). -E-Lt, St'-'s^BB'Pro 

»*****)e«)ai*Ste*ofcP*js-e. ^y >-^mmu 

1 * s h 8 6 ^»It SrO F F i Ut Ut 1 ? 

/S31 7) . ^®Lmf>>-9 6 4 tfroa^JK^W h-T— 
ffiteteWik-tZ Ufy^S3 18) „ ttt, ^7^5/ 
^S3 0 4-ca«*«Jl»TLfc*»5*»Sr!WWfU l*T LT 
V^*»t*ttf?ftf^^y7 p S 3 0 6 fc*0igi\ £B#<** 
TLTV\h.tf, ^ry7"S 3 0 5 <DfE®«#ttl»f^ <* 
?y7"S10 9) rfE&3ft7 1 t#BUt- *0>tM£a* 

[0 0 6 5] r^HJSMrte, ^7y/K7Ai n:± 
DflRjUSfU ajr^y ^h*«ff/j:tott-CV^E»R7 l 

^BBfoBft*:, «««Mr»Wf-.6r. i: trior. 

-rct^ h-7— «rtt3itk»Efc*t*&i-5r £a*-e**. ±o 
a s r#5. 

[0 0 6 6] CHiS^J 3 ] «T> SrBABBJBjft 

gBrfcSTj^-^y ^trigfflLfcf&swggjifajtro 
^raw-rs. ^wmswfc, s*w/«e«figH:*tS0s 1 

<fclHDrfc9, *<£>MJII±. mSlSSBi: h-7— tt*&3£fi 
[00 6 7] Ell3ti. rwHJS^Jt^sa^KBwIS 

mmmv&mi&izMz.T'y ^*mwn 1 ^e>ro^^t-± 

t)^^-y K6 0tr^-YT^SrPf)Ap-t-5^-1'T^BVbn# 
S,?: Lro^r^PP*oiH)?S9 0 Sr«S xtv^r ttm 
iSf**), *^bili^«rttrili^Sr^-f-Si:^roaiii 

-TT^iJv K6 0trE(lAD$nrv^„ ^-^^SB 

r w^r w^ti. ^0iJ i lr^i-a«^fi i Isl C«fi£r 
5. 4fc, **!Sfi«J<0»®fE^ffi 7 1 t Ltd, 

•7— Srfflv^rv^-5. 
[0 0 6 8] i£l-k<V £ i lzmf&£i%tiZ.<nmi&m<n, IE 



19 

*>„ mi 4ii, zomM&nz&vzffi&fe&ffyfetiit h 

*5, «Tfft93&;&D;L-5Ell 4 

[o o 6 9j mmmi tmrn^ yy v^romas^oN 

$*lT Ufy7S401) , 
^»4»m^w##^^#o«fl8t/ I c5 0 gar, a- 

^s/^S4 0 2) „ -t LT, :o»«ift^tt^»K 
6 O^J'J; D^^iXT (^7?yS4 0 3) . W&iSi 

[0 0 7 0] -t Lt, W^lili«S^fig$nfclS^7 1 
yf ffl««*»a4ft^y K6 0t;«-T5^«ii:^St, 7° 

oiimoNu ^<-rr^is]gS9 oiasi^;, k 

6 0-»<73]E<O/WT^en*Dz)5/j:$n-5 Wy/S40 
4) . ^-LT, 7^iifp*$nfc*iroI^-> 
K6 0fcJ:9 % fsam7 1 0^s/f L iii^gl5lrtiSi--5® 

y/S4 0 6A'^7y/S4 1 1 ^T'tfJ&Sli, ±fE 30 
^tiSfll tr*JJtS^7 1 s/7 p S 1 0 Afrh^T- •yJ'S 1 0 

9 * r- w*3.a t mm t'&z<d xmw 9&-r 3 . 

10 0 7 1 ] *mg^!Hw*Jv>Tt, '<s>^ HH£<£>iIH£jg 
K6 0IC«t>?|E®iffi7 lfc»J*3*t.6'<y^BMfcfcJ: 

^HlAai£]gS9 0^5^— K6 O^BWlD-f S^-f 

K*1-*itfJ:v\, h-t-- W&&.W&mm*^>r 40 

6 K^-£«*£1-5liifN::ov>Tli, HSgfiaj l «t 

[0 0 7 2] ^©SfcliMfcifttf, '<^Txmmig9 
OtS*^y K6 OtrmffifcEWJOLT, ;/ Kid J; •? 
tBftfK 7 1 Sr3i<£-r 5 r £ |r J: !? WSblJ&J; t? fciffi&ft 

[00 7 3] CXlfcfll 4] WT, #3§9i fraaffitt&jft 



( U ) #B8¥8 - 2 2 7 2 1 8 

20 

X, ^froMli, IE^JK7 1 \zMf$.ZtiZ>m@L<Dmi& 

^St&mcoi^Tfftiq L, tecD^#<DfftBJ -5. 

[0 0 7 4] 01512, £<OX)fc0*£J:»>Htt;WBjEft£ 
HfcfE^ft 7 1 c^cffiw, #H^^*Sr^-MftBJ|g)-C' 
#>5 0 El 1 5ic^i-J; Sfc^s^flWaAli, 

t&BLWvmmx'frox, $&mm 7 1 nmrn-xfa ami 
miz**i?tis<i,<7-wi*&mtiLztiz a -ftefrh. mm 

[00 75] §E&& 7 1 W^ffitc:*3lt 5 =&iB&^W £ 
*£ A i: W^iiif^ffi^ b <k <Dffi« £ fo 5 UStm^ ZZk 

T-#/£V^-a-|c:ii, ^7vyK7Al KOIsie^.tSfE 
^7 1 WHJj^S:-B.^jl:$-tir-C, h 

IftffiK B i: &aS}g|5DfflS<7V<: 5, ^ffi«A i: cogggt Kov 

[0076] ei 1 6 li, z.<r>mnm\z*i\iz>mfci&g.<D 
wsm±. 9t\zm7 *m\^x®m.\^tz.mm&\\ <nmfttw\ 

£*i-5<t:, m4fe^s/ K6 Oi^^^K^A 1 1 klfij 
-->^7-CX$H, ^w^iffi##^Si:/io7t^y v 
*\z&m.frt£Zi\X Ufy/SSOl) , ;ro7!)y 

•y-'-^f^ifi54cc^f^^^ y^^^-r^k, &&>m 

(^T^s/ 7"S 50 2). f LT, I5giiffi7 1 tfSgRjg 

$^x, &tzmm7 1 (Dm&jjfaftffinc&mz&m-t 

^^AW^^BB^$ix5 UJ77S 5 0 3) . & 

tr, T'y v^$uffligi5i 7)5x^r^en*Dis]?S9 o &ffl'M 

L, f^IslK'^WiSttSrON L, ^WT^Ih]K9 OK J; t) 

K6 0— T7.mo&tt:£i%Z> 
S 5 0 4) „ fit, &.'HT*tfif$1ia£tl1ZmiL^y 
K6 0lr«tt), ±IS^<s/^IS«A^g,&$itT^<S'^ili 
U7y7"S5 0 5) . -t LT, w<0^< 
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5 (^fy^S 5 0 6) , 

[00 7 71 ^-u, >*mffluix*\^ z.tib<D 

0 7) . -t Lt> C<a«it5tti*{6;ffl£7J»t>»ftM«:3ft 

•flfiliwitttSrtf* 5 Ury/S 5 0 9) „ 
«K±-C*Ji«. h-*— *H&§SE«j9«m«fctt# ^64f 

T'>yS5 1 1) . /<-jy^pjfil^Wj8«S/4S^* 

1) . 4J8, *S*HH««Bfc5MftSrtT*5ttm=ov^ 

[0078] -t lt, &&}mig>m®B <om.m*&T u 

Wii«§rONU, /WT*tH]!g9 OK 
iSSft^s' K6 0^ro/Wr^fp*DiS/jr$ix5 

y^S 5 12, ^X->7"S 5 1 3) . tLT> T 

t's 5 i 4^ib^x^7 p s 5 i 9*T-<o*asii. nmm 

1 JrjoJtS^^^T'S 1 0 4H^fy7 p S 1 0 9£T 

[0079] ^(ommm\cxix\i. kks*i*hc*j«-sie 

VT»*ttfc#LT h-*-—**&*rLfc«L :«ht-ro 

«^/4s * * htzm.&mz £ 9 ata* a c « se&& 7 

l©«*»DiE»©'<y^««AfclB««:#j*LT, I* 

lt, tt»*ss*s*fli«ei±-cnrf, *<ot$&x*wm$l 

[0 0 8 0] bz.?>X\ ±sS.^MW<D^ : riyys 5 1 0 40 

A#*W<fcfcfc fettle tasfe5 0 h^-— # 



,) 2 7 2 1 8 

22 

(Ei-«t 5 fc*^$r $-£5 J; 5 irftJUP LT t> J:v \ 
[00 8 1] CHJE01J5D £IT, *X9!f:aMftnMt 
l£gT-*> 5 ^ y -Kigffl Lfc^ifeCT 5 >Tfft9§ 

L&ttTL* 5 £ B5ih^ 5 fci6 Tib 

[0 0 8 2] 01 712. rwHJi0iJ{c:*J(t-5ii)^»*W 

»flUa*o?ttflstt» 5t^l2l7SrfflV^T«llftLfc|gliS0lJl 
W»)t^i:(R)C-C*>-5 0 Sfc, I17<0)Mf5'7'S6 
0 1^f>^T5'yS6 0 9it©»lt, Slte^uc** 
1750 8 CD? fc^y^S 10 1 1? 7 S 10 9 

[0083] ^f-yyseioH^fyyse^s 

TVS. ^T5'7 , S6 11i)>^f->yS6 16i-C 
li. ±E^f jx^S 6 0 1 4>t^fy^S 6 0 6 it-© 
^Si:(B)^T*fct) , ^f*y/S6 1 7 m ^T^i/T-S 

6 i exmbft.tz.&mmzm^\,^x. &m-mj.±xibz> 

9) , PP¥Sr^7$*S 0 -tl5»«^iSff§«jy 
±f*illl^fyyS6 1 8 T5Mft«©SfKlSriE-r*i5% 
SrJtti^^fy/S6 l 9<o|ES«E#mtbf^Srff* 

[00 84] iwHJSfisjlctntf. h^--««&^ir*J»t 
[0 0 8 5] £t±, JfcSSBJ £311609 3 irlRj«l<D«)EiKW7' 

2T-KBjL^-7 p y ^fizsUTxwfiamw.9 os:Anx.fc 
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So 

^-c«WHN5. rogHttsflltt, &#i$/i*/ifcl4|glfc0j l 

kmcx-h*). *<Dmm±, mmm.t v-r-m&mw. 

[0 0 8 7] Ell 814, wWHliM^ffi-5a^ew« 
s/ K6 0-t*|&$ns^>S<Oi8«Sr^tii-r57t* 

V>*£-|43fc/4Sgi§Uc:< < 3fcjgigg5}4<g;<, >ffl 
*Si@-lr>"^-9 5 5:(SxLfcl5*Mi, HJfeWl Ji^-ra 

m.mm*^? 6 4, m»^/6 5, 

^^(HlllX^W X 6 6 . 7'80 < 8 1 . 

^S0iJlw*^^^T^4, #v^6 i, ®^#8 i. 'Mm^y 

8 5. hx- |f ^#8 6. 9 5**. 

[0 0 8 8] «±<DJ;pt3«^$n/cr<D*lS0iJ», IE 

oSUKli h-r- Sr^-rsSbf^ilcov^T, KITtftBJ 40 
•f-^c 1211 914, rco|gJ60iJ|c:tJit5iii^»^coMaii: 

^l3l2l7^Srffl^^Tlft|gLfe||^feCaJl<oi!)^^:IHl:•C 

[008 9] ■7Vl/?<r>m.mtfONZi\Z>b. *-r, 1 
ftg^yy > h^tt-SfltUc, 3tSi@ir 9 5 a^lfe 

wS'J^fflttT'y ^^©JfflJgB i fc5VM4fl*g|5<£>fE1ii$Sg# 
ifKIEtt^il-S Ufy/S70 2) „ WTrofeStwJS 50 
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<^T> XTvZfS 7 0 S^fj^^s/T-S 7 0 8£-e»4, 
±IE^ife0!| 1 fr*5{tS^7 1 s/7'S 10 1 /^b^xs/XS 
1 0 6£-?ro&g£|ig#T-;fe5<OT% tfLW&g&-tZ a 
*Xs/XS 7 0 9T-I4, ««^^^<ii[JW±-Cfc-5^S 
^£rWrU fS^MWTT'fctH^^-^^s 7 1 4 WfE 

14, w$ywicj;i9, nxwrnm^^y- 

-9 5MIS^-> K6 0^«i^$ix5^?«wSia*Sr 
SH/eSt^^ (^7!/7'S7 1 0) , ^tf>& x W&WLZ 

6 4 --cr? s-r- mmtmiiiZixz, (^^^sn 
i) o -j-lt, b-r— ^«*g$noofc5^f$o h-^- 

-ai«^^ig-fe^-9 5^Sa§^UTSiJ^L, 

7 0 2T'fS«Lfc hx- «*<t&3£T'flflijiMt 
^S^T^fcttS (^7>/7 12, 713) „ hx-}§ 
i&fimT-tZb. ^fy/S 7 1 4 <D|E^iK#mS!jf^Sr 

y >- Ki*JV>T»4, ±.%ZXTyZ?7 0 1,RL*7 0 2cO* 

[0090] znmmwxtt. m&mizm%i-fz> bi-- 

[009 1] rO^«(c:*3V^T»4, ^f>-^6 1 (C± 95, 

ZlEim-tZ titbit Stf/£ht-8«i'Sofci^j»r 
4r^y ^*ym% 1 K-r-^x-^/Pi: LTfStg$*T 
tcM^$nfcm-g-l4, t?3i#!f&f <£> h-r-jc 

•r— fi t GDlf'l-S- (w/j; cx, x - ^ r- - ^/Hr *j it 5 -r— 

[0092] /«c*j. u±.(D&mmm<Dtfiwx'}L 

tiityf-8 7?;-ofc*ltaitT > Styf-87fl 



( 

25 

-HtVWlVtzm^ztic.^x , tttUHS^<*«v^ 

»»*r/hs < -rz z t *s-et 5. 

[0 0 9 3] 

l&m*>%)&] m^\Tjm.n^B<Dmm.M^m.\z 

i-snis, s-t— ffit&$imfi s m.&iW*>'9^k b-f— & 

.fcSfcgfiKJfcLT, 9i<fcJWo hi— M^fiTLMA 

[0094] is#3t 2 <Dw&M&L%iW\z xtu*. mmm 
u ztvt>(»¥-t$mfa<bmmm&*.ibz>- k\z& r 

oB&MKg-^r hi— tt*&Srff^5<OT-, 

zzk&xzznx. mmz-£tt&mi&mizm<s2 b-r 
b-f— nffi&zn fcfcfctt*uffc ^^v^flgr-fo-s 

[0095] if#Jg 3 «>Bfft»j«»««w iixtf. i * 

C £ Sr^lh-T 5 r. £ tfXt 5„ 
[00 9 6] gf*JS4(75iIi«^^E{rj;ittf x «Rjt^ 

<oMmz£<5\^xm.mmizb-f—m^n^\ *<d 

<»&&&tfimTZ>zk\z3:y). fazfttefrixit b-f— ffi 

&\z£>ixmmj»7/)mffi£frtzfi>*mm-i-z„ *l 
x. miSLJ*7i>mmztix\,^£\,^m'&, nmz<om.^x 
nmbi—<nm%s%:ftt£? 0 z.<Dtctt>. $imm<nb-t— 
M&fimTLtz®-&\z&n\z b-r-tfmmzti&z\k\z 
mmtgt&n&TzmmizVjiti-zz kfrxzz> a 
[009 7] 5 <ow&mi&»m\z xtm. ^,m.m 
#w$m\z£itLx b-f— zffi&Lxh&ttf-tew&zn 
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=. £ tfST*£ . '£it Lfc5iB*iJSr{fcffl Liggtf 5 r £ fc <t 5 
m%)M&<Dmm<DiSTZV5±-tZ> Z k ^-c# 5, 
[0 0 9 8] if*ig6 0iij^j*^g(c < tnii, SifcS 

vrfk Srffi^-r s £ * s * r-, * >> ? 

t©a«wfcht-*iftsh5. zcotztb. &mzffi 
mm*nm-rz>z taut, b-f—zmm-rzus.. m 
m^m<Db-}—Am^^iizzk\ztj:<>). b-f—m^m 
fimMiztiotzv. *&Lti<9-rz>z k*p5±-rzz k 

io 

[0 0 9 9] ff*«7wiii^^Bt-J;n«, SSttfl 

{txmm.*fcvitm&x3boxb. not^sti^ 

[oioo] i»*«8wH^j5£igBi-<tni^ mwm 
mzm&j*7fr&£-tz\ztt^xmw-m.®M\z b-f— 
20 ^s«ii&$^sr k\zt/:2>(DX\ mitm.&m<nm&t>mT 
■rzzk \zm ^wmmzmm ^ ? tm^-r z zk&&5 

lhf#-5„ *fc, tt*«8roili^^filrj;^{i % y< 
WBJ:0 tiS«flC«>^y^lB«Sr»/«-rsr 

So 

[EIffi<DfflS*^UiBJ] 

[eii] mi(ommmiz^^]) ^*\z*m%mmw. 

im2] &m<»fi-m*?Trr$mm. 
30 [@3] ^i wHlfefiRUw#5^y ^-fnm&mfSi&vrr 

vtwmo 

[ia 4] ra^y ^^«>«BigBS:ttiwtur*-rtftw 

HIo 

[0 5] PimBUB^mB^s' Kw#l^ffitfll^^i-kBJ 

@o 

[0 6] myv >"?<o®mm&^-r7B v?m„ 
[0 7] i^^-y ^fvmw&^-ryn-?-*— h. 
[0 8] mzfv >f<Db-f--m%;mw<nm'i8>z*-f7v 

K 

40 [09] i^T'y b-f— ffi$£«)ilF<nmffl*in-f-7B 

[010] ^2wHJgCajl^sry v^lc*3Jtsm^ 
■©WMft«t*ttt«H. 

[011] ID^y v^ro hi— ffi££EB<BM*P***-*-7 

[012] m^v >*\z£*)yy ^bfrttztitz&mm 
[013] m3<Dmmwzmz>yv ^fiz&mzm&m 
so [0i 4] ra^y >*<n b-f— m&mmnmw&frrt? 
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